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The Hartlepools. 


I: is not often that the name of a port district is in the plural 
I ber, and the subject of our leading article and illustrated 
Supplement this month is probably unique in 
H lepool and West Hartlepool, respectively 
county borough in the County of Durham, are in such 
proximity as to form practically a port unit, similar to 
Lin rpool and Bootle, or Manchester and Salford One Is 


regard 
and 


this 
town 
close 


single 


on the North and the other on the South side of Hartlepool 
B: but they are actually contiguous and connected by rail 
Wi 

e historical side of the port district has already been out 
lined in an address to the Newcastle Association of the Institu 


tion of Civil Engineers by Mr. J. W. Goldson, the Engineer oi 
the Hartlepool Port and Harbour Commission, which appeared 
in our February issue, but he purposely refrained from dealing 


with the dock system, which appertains to the London and 


North Eastern Railway Company. Ihrough the courtesy of 
the latter, we have since been supplied with the descriptive 
notice of the docks, which will be found elsewhere in this 
nu! iber. 


[here are one or two items of interest which perhaps may be 
added to the information contained in these two articles The 
name Hartlepool means the pool, or lake, of Hart, and the first 
settlement apparently grew up round a monastery, or possibly 
a nunnery, for St. Hilda is named as Abbess Che harbour 
Was a centre of commerce and shipping ol some consequence as 
the year 1171, though, as Mr. mentioned 
there was probably a port of some sort in existence at the time 


Goldson 


fariy as 


of the Danish occupation. 

ere is no river entering the bay, but there is, or was, a 
harbour bar forming an obstruction of sufficient magnitude to 
require persistent dredging, which has been effective in main 


taining a depth of 30-ft. at high water in the entrance channel. 
I! tidal rise is 16-ft. at Springs and 12-ft. at Nea] Ss 

\lthough, perhaps, to be classed among the 
t Britain, the Hartlepools enjoy 


minor ports of 


G1 flourishing import trade 


in timber and ore, the former mainly for the mining industry 
al the latter for the service of steelworks in the adjacent dis 
trict; and an export trade in coal, which at an earlier date was 


of chief importance, but has latterly somewhat declined in com 


parison, though it still maintains a good record 


The Port of Hamburg and the Anschluss. 
cecent events in Austria have had repercussions in a numbet 


of directions, but from a port point of view perhaps one of the 


most significant is in regard to the economi outlook of the 
Port of Hamburg, one of the three foremost maritime centres 
in the North-western region of the Continent of Europe 
A considerable amount of Austrian trade had, we learn, been 
attracted to Hamburg, even before Herr Hitler’s dramati 


and it is now 


Ping circles that the 


stroke, confidently anticipated in German ship 
union of the two countries will 
this movement and, indeed, bring about an increased turnover 
in German seaports generally. Hamburg certainly expects to 
derive an important degree of benefit by the diversion of trade 
irom the Danube to the Elbe. 

\nother factor in the situation is the law passed by the 
man Reichstag in January last by which territorial partition- 
ins in the Lower Elbe was abolished and the Prussian ports of 
Aliona and Harburg-Wilhelmsburg were incorporated with the 
Fre State of Hamburg to form one united Port of Hamburg. 


accentuate 


Authority 
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Comments 
These developme ‘ 
the trade and st I 
ne commanadalns 1x 
Antwerp and Rotter 

Ihe following stat ve ea of the ] 
at Hamburg during the past few vear Since 1936 
traffic of shippin how! crease of 2,042 
693,860 tons net register tonnagt representing 12.5 
Increase In number and 3.7 pet ( 
outward traffic show pproximate the me rat \ 
goods, there has beet I cre e of about 7 pe I I 
year s returns, the pe vol eins { 
harvests of last summer, resu I t 
grain by 900,000 t princi} fro! Arcentil \ 
America and India 

Ihe situation is interesting I lurt 
watched with a col ( ‘ ‘ ‘ 
Dockside Amenities. 

Whatever other Or 
the mention of the ter Doc 
ting them with park ad pk ire | ‘ | 
past they have been re I I iregquented | 
drunken sailors and persons of ill-repute W. W. J the 
distinguished novelist done te oni ties, gull 
atmosphere ol ( I r 
pictures of qu Sic tt 
the order of imaginary 

Now, however, the p ‘ nil vake to the 
that there is no necessity tor the existence of 
the vicinity of dock N [ S 
recently been discus | | 
areas with the object I 1! ‘ 
of evil individuals These d e te 
announcement of Mr. Ernest Bre I the M ter of | 
a deputation of the Trades Union Congr that the Gove 
ment would ccept the re mmendatior lol came! Ve 
in ports, made by the Internatio1 Maritime Conterence 
Geneva in 1936 [hese re mme {iol ncluded the 
tion of the sale of intoxicat iquor, the limitation of th ( 
of narcotics, the ub { the I t f 
persons in public houst nd of the unauthorised ent { 
all and sundry to dock na roe r pre ( The (,overl 
ment seems disposed to cde vit the matter bi F 
central committee composed of el eame 
authorities presumal clue ! tic 

No one will contend t ( 
superfluous Anyone I 
adjacent to the quaysice Iter dusk ll I rger | 
not tail to do so with feeling of 1 t! t nd apprehe 
Ihe alternations of dim nd shadow ence 
sional outbreak of drunket bi | Cal ( 
imparted to the neighbourhood a1 r of simster signif ( 

In contrast to this picture of drabne nd vice, we ve 
pleasure in recalling the impression produced by a recent visit 
to the new quay of the Port of Sout! 1] vhere the Southe 


Railway have been at pains to tral 
sheds and at the docks entrance, stretches of turf and parterre 
gay with flowers. The reaction in the mind of overs¢ 
travellers must be one of unqualified pleasure, and we cordially 
commend the example of the Railway Company to the authori 
ties ot other passenger ports as a useful bit of propaganda 
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A.R.P. Plans for Docks. 


Defence of Transport against Air Attack, 
Institute of Transport on March 28th 
Hodsoll, included at the end, 
almost as an_ afterthought, some observations on_ the 
protection of docks and dock premises in the event of 
air raids. The main part of the Paper was taken up with a 
consideration of the dispositions to be made as regards internal 
traffic and the public safety generally. Without in any way 
detracting from the importance of this side of the matter, it 
would be short-sighted folly not to realise the extreme vulner- 
ability of the country’s dock systems, and the disastrous results 
of a successful attack on port works. For it has to be borne in 
mind that most ports in this country have extensive impounded 
areas of water within which vessels remain afloat at times when 
there is insufficient depth in the outer waterway for this pur- 
pose. The effect of a direct hit on a pair of dock gates would 
be, in all probability, the release of a great flood of water, 
causing widespread havoc and destruction to shipping in the 
dock and its vicinity. Experience has shown in the past the 
serious consequences which may ensue from a mishap to the 
gates at a dock entrance. It is true that most, if-not nearly all, 
docks are provided with lock entrances, comprising, at least, 
two pairs of gates, but occasions frequently arise in connection 
with locking and sluicing operations when only a single pair is 
in position to retain the internal water. The responsibility of 
maintaining the means of closure intact is, therefore, very great. 
It is announced in the press that a special department of the 
Ministry of Transport has been formed to co-ordinate protec- 
tive measures in regard to the country’s communications, 
including docks, harbours and canals, as well as railways, road 
transport and electricity supplies. It is to be hoped that special 
attention will be given to the protection of port areas since they 
constitute key positions in regard to the obtainment of supplies 
from overseas. The Port of London Authority have already 
prepared a comprehensive programme of precautionary 
measures. Their plans, designed to ensure, so far as possible, 
minimum interruption to the handling of important 
war-time, cover vital points in the five docks systems of the port 
and provide certain safeguards for ships in the docks and in the 
river. Splinter-proof and gas-proof shelters for clerical and 
manual workers at the docks are to be built. There will be a 
first-aid post and cleansing station within five minutes’ walk of 
any part of the docks. The local fire-fighting services are to be 
augmented and rescue and emergency repair gangs organised. 
The Association of Public Wharfingers of the port have pre- 
pared an air raid precautionary scheme on similar lines for 
application to the riverside public wharves and warehouses. 
There is a suggestion that certain ports may have to be closed 
and shipping transferred to other points. Unless this be an 
imperative necessity, it will no doubt be avoided as causing 
serious dislocation of established routes of internal traffic, which 
may be difficult to replace. 


A Paper on 
read before the 
by Wing-Commander E. J. 


goods in 


Thames Barrage Scheme. 

The sudden and dramatic termination of the preparations for 
the Public Inquiry by the Port of London Authority into the 
proposed scheme or schemes for the construction of a barrage 
across the Thames left, it must be admitted, a sense of disap- 
pointment and regret in the minds of a number of people in the 
general public, who felt that the action of the Government in 
vetoing any project of this nature by reason of objections to it 
from the standpoint of national defence, had prevented an 
investigation of the proposal ‘‘ on its merits.’’ Whatever these 
merits may have been, they were not of a practical kind: the 
step taken by the Government was simply the expression of a 
fundamental objection which put the whole matter out of 
court. As regards other considerations, navigation, sanitation, 
traffic and the rest, we are convinced that an inquiry would have 
proved the utter impractibility of a project which captivated the 
imagination of a few enthusiasts, who seem to have pictured 
the public disporting themselves on an inland lake and sailing 
toy yachts on a larger edition of the Round Pond in Kensington 
Gardens. Opposition was expressed to the scheme in unmis- 
takeable terms, not only by the Port Authority, but by the 
London County Council, the Metropolitan Water Board and 
other public bodies, whose services and interests would have 
been vitally affected. We have summarised in a previous issue 
a few of the obvious difficulties which would have been entailed 
in carrying on the work of the port, and it is difficult to under- 
stand that the scheme could possibly have been proceeded with. 
Moreover, no one made any suggestion as to how it was to be 
financed, or how the five millions or so of capital expenditure 
was to be recouped. Altogether, it belongs to the order of 
visionary things which should be allowed to dissipate in thin air. 

Apparently, however, the Thames Barrage Association do 
not share this view and they, very unwisely we think, have 
decided to press the Committee for Imperial Defence to recon- 
sider their decision. What answer they expect to get is a 
matter for conjecture, but it seems sufficiently obvious that 





Editorial Comments — continued 





where the national interests are at stake no concession can by 
made to private enterprises conflicting with those interests 
however plausibly supported. Judging from a statement attr 
buted to their Chairman, the Association seems to be convinces 


that the Port of London Authority is a malign genius exercising 


an evil spell over the Committee of Imperial Defence. This 
an unreasoning attitude which does not redound to the cred; 


of the Association, and will not further their cause in the minds 


of the public. 


North Sea Storm Surges. 


In connection with certain abnormal tidal peaks which hay 
occurred in the Thames within recent years, a theory has beer 
put forward in scientific circles that they are due in part to th 
incidence of ‘‘ storm surges’’ in the North Sea, and as _ th 


theory is supported by the authorities in charge of the dal 


Institute of the Liverpool Observatory, it has been felt desir abk 
in various quarters that an investigation should be made int 
the matter with a view to determining how far the theo 
correct. In particular, the London County Council, voici 


} 


recommendation of their Main Drainage Committee, as als» of 


the Fire Brigade, have urged the Minister of Health to proiot 


such an investigation by reason of the menace of tidal floo ling 


to the safety and welfare of low-lying districts bordering on th 
Thames. 
the suggestion, and now there seems every probability that t! 
Council itself will undertake the necessary research, through th: 
medium of the Tidal Institute, who have offered to carry out 
series of observations extending over a period of four or fi 
years for the sum of £1,100. It is understood that the Pe 
London Authority will assist in supporting the scheme f 
cially, as also, possibly, the Catchment Boards and the C¢ 
Councils of Kent and Essex Che outlay is not excessive 


view of the impor.ant issues involved, and if the observat ons 


serve to establish the ‘‘ probability, frequency and amplitu 
of the surges, a useful piece of work will have been perfor 
Maritime Engineering Research. 

The issue by the Institution of Civil Engineers of a report 
covering the years 1935-37 calls attention to a_ useful ri 
gramme of work being carried on in a field, part of which 
undoubted interest to port engineers. The Research Committe 
of the Institution was constituted by the Council in Febru 
1935, and was given wide terms of reference with the intentio1 
of avoiding exclusion of any branch of engineering which m 
derive benefit from investigation. 

The researches undertaken have comprised five main 
sions, of which those most directly affecting dock and harbouw 
practice are Soil Mechanics (Earth Pressures and Pile Driving 
and Hydraulics (Waves Pressures). 


As regards Earth Pressures with their influence on quay walls 


and other retaining works, investigation is being carried on int 
the mechanical properties of soils, more particularly as regards 
the settlement of structures and the stability of embankments 
Pile-driving, especially the driving of reinforced concrete piles 
has received consideration in earlier years, and further work is 
now being prosecuted in connection with certain practical sug- 
gestions for the improvement of pile-driving practice. 

Wave Pressures is a subject which has attracted considerabl 
attention among engineers abroad, as is evidenced by the articl 
in this issue on the researches of Monsieur Larras. Relatively 
little has been done in this field by British Engineers, and the 
account of Monsieur Larras’ work will be read with interest 


Lloyd’s Register Shipbuilding Returns. 

‘« The statistics issued by Lloyd's Register of Shipping regard 
ing merchant vessels under construction at the end of Ma 
last, show that in Great Britain and Ireland there is a decreas 
of 35,349 tons in the work in hand as compared with the figures 
for the previous quarter.’’ This statement extracted from the 
latest quarterly circular issued by Lloyd's Register, gives o 
sion for some reflection if read in the light of the fairly wi 
spread challenge made in shipping circles to the optimi 
view expressed by the Minister for the Co ordination of Defe 
and referred to in the editorial comments of our last issue. ir 
Thomas Inskip was apparently satisfied that all was well witl 
the British Mercantile Marine, and that it was adequate to 
calls which might be made upon it in war-time. We drew att 
tion to the fact that the present gross tonnage of the Brit 
cargo and passenger fleet is several millions less than in 1914. 
And now comes the announcement that instead of an increm: 
in British shipbuilding, there is actually a falling-off. 

It is only fair to add the remainder of the paragraph from 
which our extract is taken. It reads as follows: ‘‘ The pres 
total of tonnage under construction—1,089,077 tons—is, h¢ 
ever, greater by 74,623 tons than the tonnage which was being 
built at the end of March, 1937. It is, moreover, very c¢ 
siderably in excess of the aggregate tonnage now under constri 
tion in the three leading countries abroad.’’ From this 
antithetical summary, we must leave our readers to form the ir 


own conclusions. 
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The Ministry, however, have not seen fit to a:lopt 
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The Hartlepools 


A Notable Joint Port District on the North-East Coast 


(CONTRIBUTED) 


Introductory largely constructed from spoil excavated from the dock and 
HE port known as the Hartlepools, which comprises tidal harbour. 
the harbour and tidal dock within the ancient In spite of the many difficulties, work went on apact nd on 
Sorough of Hartlepool and the system of enclosed July 9th, 1835, the first cargo of coal—230 tons—from Thor 
docks at the more modern town of West Hartlepool, ley Colliery, was shipped in the Brittania a Sunderland 
is situated in the County of Durham, a few miles North of the vessel which, we are told “‘ proceeded to sea amidst the ringing 
mouth of the River Tees, in latitude 52° 42’ North, longitude of bells, the firing of cannon and th cclamations of — the 
1° 11’ West. spectators.”’ 
he port, originally a small fishing harbour protected on the The Victoria Dock, which adjoins the Old Harbour, 
North and East by a rocky promontory known as the Heugh, opened at the end of 1840, and early in the following year the 














General View of Union Dock showing “C” Jetty on left. In centre is the Entrance from Central Dock 
spanned by Swing Bridge. 


owes its modern development to its proximity to the South railway from Stockton to Hartlepool was opened An agree 

E; Durham coalfield, for which it is the natural outlet and ment had been entered into in 18388 between the Dock Com) 

the export of coal is, of course, one of its principal trades. and the Stockton and Hartlepool Railway Company nd it 

On the import side timber is the staple traffic, and it is was due to the failure of the traffic to reach expectations 

perhaps as a timber port that it is most widely known. result which the Railway Company attributed to the difficulties 
— placed in thet way by the Dock ( on pany that the project ol 

' constructing a separate vstem ot docks was conceived nad 
\s a seaport Hartlepool is of very cons:derable antiquity, and = accordingly an Act was passed in 1844 authorising the 

it is apparent that some kind of a harbour existed as long ago struction. In 1847, what is now known as the Coal Dock 

as the 12th century. It is recorded that towards the end of opened with a separate entrance from the sea, and the West 

the 13th century, Robert de Brus (later King of Scotland and Hartlepool docks were further extended in 1852 and 1856 

the victor of Bannockburn) ‘* builded the haven and wall about _ thy opening of the Jackson Dock and the Swainsor nd 

the town of Hartlepool with ten towers on each side of the Timber Docks. It was to the establishment of the new svstem 

haven, and a chayne to be drawne between them near the of docks that West Hartlepool owed its existence nd the 

haven, which haven would hold an hundred sayle.’’ The town town grew up round the village of Stranton, on what 

continued to figure in history right up to the time of the Civil previously been practically waste land 

War, and was clearly of some importance. A description of 





the place in 1832, however, makes it evident that by then the 
port had become almost derelict, and it was only as a result of 
the development of the coal trade and the coming of the rail 
Way that a revival took place and the modern development of 


th: port began. 
he project of a railway to Hartlepool and for coal drops at 
tl po:nt was first put forward in 1823, but it was not until 


I831 that active steps were taken and the Hartlepool Dock and 
R: ilway Company formed. This Company’s Bill received the 
roval assent on the Ist June, 1832, by which time the original 
plins for the dock and railway had been modified owing to 
lak of funds. The execution of the work connected with the 
e\avation of the tidal harbour and the Victoria Dock presented 
Niny difficulties, and various modifications in the original 
pP'ins had to be made. In addition to the natural obstacles 
e1 countered, it is recorded that on two occasions work was held 
uy by riots which broke out amongst the English and Irish 
uurers. The railway to Thornley necessitated the building 
of a large embankment about two miles long and_ 30-ft. in Shipping Coal by Electric Belt Conveyor at the Main Staiths, 
hight immediately to the north of Hartlepool, and this was Hartlepool. 
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The Hartlepools—continued 





The entrance to the new system of docks 
was by no means as well protected as the 
Hartlepool entrance, and it was_ therefore 
necessary to construct an elaborate system 
of breakwaters to protect it. As will be seen 
from the Illustrated Supplement, these works 
are of a somewhat unusual design, inner and 
outer breakwaters being constructed so that 
heavy seas running into the harbour mouth 
are deflected and prevented from beating direct 
on to the dock gates. 

In 1865, the then North-Eastern Railway 
(now part of the L. & N. E. R. system) 
acquired the whole of the dock undertaking, 
which since then has remained in railway 
ownership, and in 1880 the connecting link 





between Hartlepool and West Hartlepool, 
consisting of the Union and Central Docks 
and the North Basin, was opened. Subse- 


quent developments have included the opening 
out of the Victoria Dock, which is now a tidal 
basin, and the construction therein of an up- 
to-date fish quay accessible at all states of 
the tide. A lightening berth has also been 
provided in the Old Harbour with two 3-ton 


electric cranes to enable vessels whose draft 
prevents their going immediately to the normal discharging 


berths in the Central or Union Docks to commence discharge at 
a deep water quay. 
Description of Present Lay-out and Facilities 


As will be seen from the Illustrated Supplement, the dock 
system at the Hartlepools extends in a south-westerly direction 
from the Victoria Dock in the North to the Swainson and 
Timber Docks in the South, a total distance of approximately 
a mile. 

Victoria Dock and Old Harbour 

The Victoria Dock, which, since the removal of the gates and 
the widening of the entrance in 1910, has been a tidal basin, 
has a water area of 17 acres and is devoted mainly to the accom- 
modation of vessels loading coal, and to the fishing industry. 
The South-East end of the dock is laid out as a commodious 
covered fish quay and fish market. The depth alongside is 
18-ft. L.W.O.S.T., and the quay is_ therefore by 
fishing vessels at all times. On the jetty dividing the Victoria 
Dock from the Old Harbour are situated the main _ coaling 
staiths, completed in 1909, to replace the old coal drops. It is 
here that the bulk of the coal shipped at the port is dealt with. 
Two berths are provided on each side of these high-level 
staiths, those on the Victoria Dock side being equipped each 
with two electric belt conveyors. The two berths on the Old 
Harbour side have similar appliances with the addition of two 
gravity spouts at each berth. There is a further staith on the 
North-East quay of the Victoria Dock. This is largely used 
for the bunkering of trawlers and other fishing but 
larger steamers can also be dealt with. The equipment con 
sists of three gravity spouts. On the Old Harbour side of the 
main staiths the depth of water available at L.W.O.S.T. is 
24-ft., 21-ft. being available at the Victoria Dock side. It is 


accessible 


vessels, 





eee ver are 


Union Dock “C” Jetty showing vessel discharging Scrap Iron by Grab. 


9 000 tons 
howevel! Is 


therefore possible to deal with vessels of up to 
capacity at Hartlepool. The bulk of the trade, 
carried on in much smaller ships, for which there is amok 
water at all states of the tide. 

At the North-West end of the Old Harbour is situated if 
lightening berth, known as the Old Fish Quay. The depth of 
water available at this quay is 24-ft. at L.W.O.S.T. and th 
equipment consists of two 3-ton electric travelling cranes with 
the necessary railway sidings for dealing with traffic dischar: ed 
from vessels which require to be lightened before 
to West Hartlepool. Whilst primarily intended to be used a 


proceet 4 


lightening berth, the Old Fish Quay is also used during times 
of pressure to accommodate vessels for which no ready berth 
is available at the normal discharging points in the docks, and 
it is therefore a most useful adjunct to the equipment of the 


port. 

The Western side of the Old Harbour is occupied by Messrs 
Irvine’s Shipyard, with its graving dock measuring 363-ft. by 
48-ft. This yard is now largely devoted to ship repairing wi 

North Basin 


From the Old Harbour a 70-ft. lock gives access to the Ni 


Basin, which is in fact a small dock, approximately 630-ft 
length by about 200-ft. in width. At the Old Harbour en 
this basin are two sets of lock gates and at the South 
Central Dock end, one pair. The basin can therefore be used 








to lock vessels in and out of the West Hartlepool docks, 
this is not a usual practice owing to the amount of water 
Which is lost in the process. Actually, apart from providing 
a means of communication between the Old Harbour and the 
West Hartlepool doc ks, the North Basin is used almost 
tirely as a fitting-out basin [he quay on the West side is 
leased to the Central Marine Kngine Works, Ltd., who h 
on it a 100-ton cantilever crane and an ¢ 
tric travelling crane of 8 tons capacity It 
here that most of the vessels launched f1 
the local yards 


of Messrs. Wm. Gray & (| 


are fitted with engines ind a good d 
repair work is also carried out. The quay 
the East side is equipped with hydraulic sl 
legs of 100-tons capacity and a 10-ton ele 
travelling crane This quay is a public « 
but, in fae used almost exclusively 
Messrs. Richardsons, Westgarth & Co., Lt 
whose works are near at hand ind wl 
marine engines are well known. It should bx 
added that since 1926 the direct entranc: 
the West H irtlepool docks via the \ 
Harbour, which required constant dredg 
to keep it open, and which is very much mor 
exposed than the Hartlepool entrancs s 
been closed, and _ the North Basin therefor 
now provides the only means of access 
vessels using these docks. The normal ho 


are oven for tx 
from three hours befc r 
to one hour after high water. 


during which _ the 


ot Ve ssels are 


gates 


passage 


Central Dock 





Adjoining the North Basin is the Cent 








S.S. Malvernian at C.M.E.W. Fitting-out Berth, North Basin. 
Cantilever Crane in Background. 





100-ton Electric 


Dock, with a water area of 15} acres. T 1 
North side of this dock is occupied by Mess 
William Gray & Company’s Central shipbuild- 
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1938 | The Hartlepools—continued 
ing yard, wiih its five slipways, and by No. 4 graving dock. This suitable for berthing small vessels. The quay on the East side 
dry dock, which is equipped with an electric 20-ton travelling of the dock, 366-ft. in length, has no cranes, and is utilised as 
crane, has a length of 570-ft., and can take vessels up to 60-ft. space for storage. It is regularly used by small vessels bring- 
in beam. On the East side of the dock is a quay providing ing tiles from Belgium, and their cargoes are stored on the 
three of the discharging berths principally used by vessels with quay and despatched from there by rail or road as required 
timber cargoes. This quay is equipped with eight hydraulic Pa 
cranes of from 1} to 3 tons cae and two railway sidings Jeckson Dock 
extend along its entire length. The dock is flanked on this A broad channel leads from the Union Dock into the Jackson 
side of Nos. 7 and 8 dock warehouses. No. 7 is a one-storey and Coal Docks. The former, with a water space of ove! 13 
transit shed, now used exclusively for the storage of timber, acres, provides for varying activities. Its North quay which 
whilst No. 8, a building of five storeys, is now not very much _ is really the South side of ‘‘A’’ Jetty, provides accommodation 
used owing to the weak state of its foundations, though a for vessels discharging timber cargoes to the quay whilst its 
limited quantity of sawn wood is housed on the ground floor. South side is occupied for the greater part of Its length by 
The long timber-decked quay on the West side of the dock is No. 2 dock warehouse. On the East side is what Is known as 
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ft. in General View of Union and Jackson Docks, showing “B™ Jetty on right and “A” Jetty Centre. 

nd ol ) 

h DI d by vessels discharging cargoes—chie fly ol pit props direct ‘* Tav Bridge ’’ coalins taitl { fe tw, , 

used quay. A channel, 30-ft. in width, passing under this quay, one electric belt conveyor The Wes ice e de 

‘ it eives access to the timber ponds a description of which is pied entirely by Messrs. Wm. Gray dockvard Here are three 

wate! given later in the article under the heading of timber storag launching berths and No. 1 gravi dock, whi 86-{t 

iding facilities. This channel is opened and closed by means of length and can accommodate vessels of 53-{t. be 

d ¢ lock gates which can either be operated by hand or worked No. 2 dock warehouse five-storeved build { ‘ 

t itomatically by the flow of water caused by the tid struction, 360-ft. by 95-ft fully equipped with railw re 

de is ‘ capstans, turn-tabl nd electric hoist Phe round floot 

have Union Dock me almost exclusively used for the storage of wn timber 

( At the South end of the dock is the channel giving access but th upper floors are available for ne ; _. 

It is » the Union Dock where the principal discharging berths of the Prior to the war. this warehouse was ext , ; 

fro port are situated. Originally the Union, Jackson and Coal steamers discharging general cargo. but th 

an ks were each separately enclosed and entered via the West ceased and the warehouse is 1 rarelv used in this v The 

il of itrance, but they are no longer really separate docks as will stone quay to the East of the warehouse is eq pped witl 

LY | seen from the Illustrated Supplement. The Union Dock has 17-ton hydraulic crane. but not often used fot = 

sheet water space of about 16 acres. On the South side is what is discharging steamers Ithough small quay cargoes of timber 

ectric known as “‘A’’ Jetty, providing 852-ft. of quay equipped with can be accommodated ther required rhe crane is ed 

( x 3-ton electric cranes. The North Quay, known as ‘‘C”’ for dealing with any exceptionally ‘heavy lifts whi ' hy 

. Jetty, is approximately 1,180-ft. in length, and is provided required Near the end of No. 2 warehouse. but not a ly 

Lt ith ten electric cranes, nine of which are of 3-tons capacity adjoining the dock, is No. 9 warehouse. a single-storey striv 

vhose nd one of 10-tons. Both ‘‘A”’ and “‘C’’ Jetties are fully ture 150-ft. by 30-ft.. specially idapted for th torace of 

Id be | rved by railway sidings for the accommodation of wagons _ timber. 

e ti eing loaded by the cranes and for the standage of both loaded - 

West nd empty stock. The usual arrangement is for three cranes Coal Dock 

lging » be allocated to each vessel so that five ships can normally be Ihe Coal Dock, which was the first dock to be open 

mort erthed at the electric crane berths at ‘‘A’’ and “‘C’’ Jetties. West Hartlepool, has an area of 8} acres. As its name implies 

has he additional crane on ‘‘C’’ Jetty makes it possible, even it is devoted entirely to coal shipping. On the East sid 

efor hen all the berths are occupied, to allocate a fourth crane at high-level staith providing two coal shipping berth Both 

r | ne of the berths. This is not frequently required for timber berths are equipped with two gravity spouts, and that on the 
OL TS ips, but is often used for vessels discharging cargoes ot ore North end of the staith has in addition in electric belt ¢ 
e | r scrap-iron. Between ‘‘A’’ and ‘‘C’’ Jetties is ‘‘B’’ Jetty, veyor. Originally, there was an additional berth on the West 

efcre | pproximately 600-ft. in length. This is a stone jetty with a side of the dock, provided with a coaling hoist, but this has 
imber extension, but it is not equipped with cranes and is used now been removed, as has also a small jetty which extended 
vy vessels discharging timber cargoes to quay. East of the from the middle of the South side of the dock The Canal 
ntrance channel from the Central Dock is the sixth crane Dock is largely used by smaller vessels taking cargoes of coal 

teil verth, equipped with two hydraulic cranes of 2-tons capacity. and coke, and provides a useful facility in times of pressure to 

T x his quay is approximately 280-ft. in length, and is therefore relieve the main staiths in the Victoria Dock and Old Harbour 


ui | 
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Trawlers at the Fish Quay, Hartlepool. 


Swainson Dock 
To the West of No. 2 warehouse is the channel which gives 
the Swainson and Timber Docks. The Swainson 
Dock, with an area of approximately 9 acres, is not now very 
extensively used, although a regular monthlv 


access to 


Timber Storage Facilities 


As has been previously mentioned, the principal import at 
the Hartlepools is timber, and this being so, it has been nece 
sary for a large area of ground adjoining the various docks 
and further afield to be set apart as storage ground for this 
commodity. Approximately 130 acres is available for th 
purpose, and has been equipped by the Railway Company wit 
suitable siding accommodation. In addition, a considerab 
amount of space is utilised on the various dock quays on t 
which cargoes can be discharged direct. 

It will have been noticed that the ground floors of practical 
all the dock warehouses are also adapted for the storage « 
sawn wood, which it is desired to keep under cover. Furthe1 
more, many of the merchants have their own sheds for th 
purpose. 

No description of the timber storage facilities would, « 
course, be complete without mention of the extensive timbx 
ponds which, as will be seen from the illustrated Supplement 
adjoin the Central Dock. These ponds have a total area « 
approximately 30 acres and are largely used for imports « 
sleepers and sleeper blocks for the Railway Company, who 
Creosote Works are connected by a channel which enables tl 
timber to be floated direct from the pond to the works. 

Special facilities are provided by the Railway Company f 
the haulage of traffic from the quays to the timber storag 
grounds and a large number of wagons, known as dock wagons 
are set aside and used exclusively for this purpose. It shoul 
be mentioned that all traffic discharged from ships by crane 





steamer from Gothenburg discharges most of 
its cargo at No. 5 Shed, which is situated on 
the South side of the dock. Messrs. Gray’s 
dockyard abuts on to the North side, where 
the Company’s offices are situated. Here also 
are two launching slipwavs for smaller vessels 
than are built in the Central Yard or in the 
Jackson Dock berths, and also another grav- 
ing dock, No. 2, $49-ft. in length, which can 





accommodate vessels up to 47-ft. in beam. 
No. 4 dock warehouse occupies the entire 
length of the East Quay. This is a_ similar 
building to No. 2 warehouse, being of stone 


storeys in height, but is. slightly 
greater in area. Two of the three main bays 
of the ground floor and one bay of the first 
floor are occupied by the factory of the North 
of England Match Company, which was 
founded in 1933. <A further portion of the 
eround floor is used also as a store by a firm 


and five 


gg importers and merchants. 
The remaining space is used for the storage 


ot egg 


of sugar, paper and other general goods. 


Hart Dock 


Messrs. Gray’s premises extend along the 
whole of the Eastern side of the Timber or 
Hart Dock, which is entered from the West 
corner of the Swainson Dock. Like the 


Swainson Dock, the Timber Dock has no crane berths, and is 
not now used to any great extent, although small vessels occa- 
sionally discharge their cargoes to quay there. It was extensively 
used in the days of sailing vessels and is still useful as providing 
a space where small vessels, such as fishing craft, can be laid 
up if required. 








Union Dock. es 
Discharging Scrap Iron and Steel by Grab at “C” Jetty. 








S.S. Haughton Hall, at 100 ton sheer legs, North Basin, after being fitted with 
engines by Messrs. Richardsons, Westgate & Co. 


No. 1 Swingbridge, spanning 
the entrance from Old Harbour in the background. 
loaded into railway wagons. All the crane berths at the port 
are equipped for rail transport only. 
Towage 
The towage services, both for assisting 
sea and for any moves which are necessary within the port itself 


are undertaken by the Railway Company, who maintain for the 
purpose a fleet of six powerful twin-screw tugs. 


vessels to and from 


Pilotage 
The pilotage services at the port ar undertaken by an 
adequate body of qualified pilots under the supervision of thi 


Hartlepool Pilotage Authority, who maintain a modern steam 
pilot cutter, which enables an efficient service to be given t 
all vessels entering and leaving the port 
Signals 

As has been mentioned previously, the only entrance to the 
docks now used is that at Hartlepool, and vessels for the West 
Hartlepool docks enter via the Old Harbour and North Basin. 
[he channel into the Old Harbour is about half a mile i 
length, and is insufficiently wide to allow of more than one 


vessel navigating it safely at the same time, and signals ar 
therefore necessary to regulate the passage of ships in and out. 
For many years these signals were exhibited from a 75-ft. 
mast situated at the Hartlepool Jockhead, and took the form 
of the usual arrangement of black balls by day and green lights 
by night from four positions at the mast-head and upon 
gantry fixed thereto. The signals must be visible for at 
three-quarter’s of a mile seaward over an arc of approximately 
half a mile in width, and three different indications are 
required. In order that the same indications might have the 


least 
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same meaning by day and by night, colour light signals have a very great increase in imports over the last few seasons, and 
recently been introduced for use by day and in order to avoid — has not fallen very far short of the record year 
conflict by night with existing red leading lights and other Timber Timber 
white lights on the line of vision the signals which are placed ise aT os "56 O14 
at the top of a 30-ft. mast display a green light, an amber light 1860 74,297 1930 169,127 
or no light, as the case may be. Four separate lamps are used, 1870 . 243,843 1931 24,826 

vo for daylight and two for night use. To obtain the neces aa 3 hay a os on 

ry penetration by day special lenses have been provided in 1919 981} 1937 689899 
conjunction with a 500-watt electric lamp for the green light 

nd a 250-watt lamp for the amber light. The respective night Ore 

spects present no difficulty, and are obtained by 100-watt and Next in importance to t mber comes the import of iron or 
600-watt lamps for the green and amber lights respectively. for local blast furnaces. Ore from Spain was imported as 











! 
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H.M.S. ~ Hazard” lying at the Dockyard, Swainson Dock. No. 2 Warehouse in background. 


Similar colour light signals are provided on a separate mast 
r the guidance of vessels proceeding to sea, but in this case 


e same lamps which are used by night are adequate during 
ivlight, owing to the much shorter distance for which they 


re required to be visible. 


Principal Imports and Exports 
Timber 


It will be seen from the foregoing historical notes that the 
Hartlepools developed primarily as a coal exporting port, and 

the early days import trade was not very seriously con 
dered. Now, however, the import business ranks equally 
ith coal shipment. This is due mainly to the development of 
1 timber trade for which the port has become an important 
entre, and for which it has been specially equipped and laid 
ut. Other important imports are, of course, regularly dealt 
ith, but timber is by far the most considerable import. 

Old records show that timber was first brought to the port 
uring the early fifties of last century, and tor many years the 
reater part of the import consisted of sawn wood. The 
eason for this was that the mines used stone and home-grown 
mber, and such mining timber as was imported came into the 
[yne and the Wear. The sawn wood was used for ship and 
1iouse building, and in this latter connection it must be remem- 
ered that West Hartlepool grew from a tiny village to a 
lourishing town (with a population of more than sixty 
housand) in less than sixty years, so that the local consumption 
lone must have been very heavy. 

sy 1900 the pit-wood import had begun to exceed that of 
sawn wood, and this state of affairs has continued until the 
present time, the port having become an important centre for 
imber for the mining industry. 

Records of the quantity of timber imported are available 
since 1852, and the following table gives the figures in loads 
for a number of years since that date. 1923 is included because 
n that year the record quantity was received. 1937 has seen 


ago as 1861, and in 1913 the tonnage of foreign ores passing 
through the port exceeded half a million In 1926 the lo 

iron works Were compelled to close owlng to depression nd 
the import, of course, ceased, but it 1 ple ising to record that 
it has again been resumed, following 1 re-opening of — the 


furnaces this vear. 
he importation of zine ores from Australia and Newfound 


land for local works to the extent of approximately 20,000 
tons per annum has unfortunately been suspended, owing to th 
closing down of the spelter plant, but it is hoped that this sus 


pension will only be a temporary on 


Miscellaneous 


Among other imports dealt with are wood pulp tor papel 
making, scrap-iron and steel, tiles, chalk and clay 


Coal and Coke 


The only considerable export from the Hartlepools is, of 
course, coal and coke, the shipment of which has always been 
the lifeblood of the port It is recorded that in 1854 the tonnage 
of coal shipped had reached 1,700,000 tons Approximately 
twice this tonnage represents a good year’s shipment nowadays, 
the record export being that for 1929, when 3,447,676 tons 
were shipped. The traffic consists largely of steam and gas 
coals from the neighbouring South-East Durham coalfield and 
a large proportion of the tonnage goes coastwise to London 
although a considerable quantity is shipped to Continental and 
more distant foreign ports The following table shows the 
tonnage of coal exported for certain years since 1850, and 
indicates the steady increase which has taken place in the ship 
ments. There have ot course, been occasional checks in this 
progress, as for instance in 1926, when the tonnage fell below 
the million mark for the first time since the records commenced 
and in 1931/1932/1933 when the industrial depression was at 
its worse. The 1935 export just failed to reach the 1929 
record, and this figure has been nearly approached by the 1937 
shipments. 
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Year Coal and Coke Year Coal and Coke 
Tons Tons 
1850 1,505,924 1926 843,530 
1860 1,887,726 1929 3,447,676 
1870 1,490,715 1930 3,251,444 
1880 1,248,926 1931 3,188,662 
1890 1,042,352 1932 3,167,141 
1900 1,208,756 1933 3,187,119 
1910 1,887,908 1934 3,315,250 
1913 2,400,571 1935 3,435,802 
1919 1,283,874 1936 3,143,075 
1920 1,550,942 1937 3,355,905 


Shipment is carried out from high-level staiths from which 
coal is run from hopper wagons either by means of gravity 
spouts or electric belt conveyors. The bulk of the trade is done 
in ships of up to two or three thousand tons capacity, but larger 
steamers carrying up to eight thousand tons are frequently 
loaded. All the coaling appliances are capable of dealing with 
20-ton mineral wagons, which are extensively used for ship- 
ment purposes. 


Local Industries 
Shipbuilding and Repairing 


No account of the Hartlepools docks would be complete 
without mention of the important shipbuilding industry which 
is carried on in the port. Actually shipbuilding work is now 
limited to one firm, that of Sir Wm. Gray & Co., Ltd. This 
firm has in the past held the record for the greatest tonnage 
launched in any one year on no less than six occasions, and 
although in common with other shipbuilding concerns it has 
suffered from the recent depression, its yards are again busy 
and launches have become a common feature of the life of the 
port. The firm is particularly noted for the building of high- 
class cargo vessels, and also undertakes a great deal of graving 
dock and repair work. 


Proposed New Port in Peru 





A contract has been entered into by the Government with the 
Frederick Snare Corporation of New York, Havana and Lima, 
for the construction of a new port at Matarani, Southern Peru, 
and the extension of the existing port works at Callao. The 
amount of the contract is 21,838,080 soles (almost £1,100,000). 

Matarani, which is located about fifteen miles north of the 
Port of Mollendo, 
will replace Mol- 
lendo as the Pacific 
terminus of the 
Southern Railway 
of Peru, which 
now serves the 

Arequipa - Cuzco - 
R Lake Titicaca re- 





PE 


gion, and connects 

with La Paz, 

MATAR Bolivia, on the 
through rail route 

to Buenos Aires. 

PACIFIC Mollendo is located 
in an open road- 

stead, whereas 


Matarani is in a 
well-sheltered — bay. 

The sum of 
15,721,920 soles 
(about £800,000) 
has been appropri- 
ated for the Matar- 

Qo _ 0 200 __300Miles. v ani project, which 

will be completed 
in three years. Two breakwaters, 610 metres and 150 metres 
long (2,002-ft. and 492-ft.), will shelter the inner harbour, 
which will have a wharf 450 metres (1,476-ft.) long. 

Four large, modern warehouses will be constructed on the 
wharf with Customs and other requisite buildings; 1,874,000 
cubic metres (2,451,192 cubic yards) of rock will be excavated 
from the shore line for the breakwater and wharf filling. Steel 
cylinders filled with rock will be the main foundation of the 
wharf. 

The programme for the extension of the Callao docks, on 
which 35,000,000 soles (approximately £1,750,000) has been 
spent in the last ten years, includes the building of a new 
467 metre (1,532-ft.) bulkhead connecting the new docks with 
the old French docks, built more than half a century ago. An 
area of 173,000 square metres (206,908 square yards) along 
the present Callao waterfront will be reclaimed by filling in the 
land behind the new proposed bulkhead, which will be utilised 
for new streets and building sites along the waterfront. 

This new extension requires an additional expenditure of 
6,114,160 soles (approximately £300,000), and will be com- 
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All vessels from the firm’s two yards are launched into one 
or other of the docks themselves. As mentioned previously, 
most of these vessels are engined by the Central Marine Engine 
Works at their yard adjoining the North Basin. 

In connection with shipbuilding, mention should be made of 
the engineering works of Messrs. Richardsons, Westgarth <¢ 
Company, Limited, who are noted, not only for their marin 
engines but for other machinery. Another local firm which no 
concentrates almost exclusively on ship repair and = dry-dox 
work is that of Irvines Shipbuilding & Drydock Company. 

The Fishery Industry 

Fishery can claim to be the Hartlepools’ oldest industry, 
it was undoubtedly carried on long before the modern develo 
ment of the port began. Although still an important part of tl 
port’s activity, the tonnage landed has decreased considerably i 
the last decade. 

Excellent facilities, however, exist for the supply of coal a1 
ice to trawlers, which are accommodated at a commodious a1 
well-protected quay completed in 1910. Curing establishmen 
and a fish meal factory are also located in close proximity 
the quay. 

This article is intended briefly to give a description of tl 
port of the Hartlepools and of its equipment and the trade 
handles. It will have been noticed that no mention is mai 
of the harbour works outside the docks. These are under tl 
jurisdiction of the Hartlepool Port & Harbour Commission, 
statutory body composed of representatives of the Board « 
Trade, the Corporations of Hartlepool and West Hartlepo 
the London and North Eastern Railway Company, and of tl 
Shipowners and Traders using the port. The work of tl 
Commission, which includes the dredging of the Channel an 
outer harbour and the maintenance of protective works, wi 
the subject of an article in the March issue of the ‘‘ Dock a1 
Harbour Authority.”’ 


pleted within three years. The entire undertaking will | 
financed by the Reserve Bank of Peru at a low rate of interest 

The foregoing items do not include the new and modet1 
graving dock and naval arsenal at Callao now nearing comple 
tion, at a cost estimated to amount to £300,000. This gravin 
dock will take the largest liners now engaged in the trade o1 
this coast. 








French Port Traffic during 1937 


The following statement is extracted from a recent issue of 
the ‘‘ Journal de la Marine Marchande.”’ 

During 1937, the improvement which was recorded in 193¢ 
continued. The rise, which was slight as regards the numbe1 
and net tonnage of vessels, is appreciable in the case of goods 
traffic, amounting to 4,215,308 tons (nearly 9 per cent.), a 
against a rise of 2,908,681 tons (6 per cent.) in 1936, as com 
pared with 1935. There was also a noteworthy advance in the 
movement of passengers (plus 17} per cent.), mainly due to 
the flow of visitors to the Paris Exhibition. 

The following table shows the movement of traffic in 1937, a 
compared with that of 1936:— 


Total 
172.637 
145,688,282 
52,699 441 
3.867.326 


Outwards 
86289 
72.776A36 
12.065.366 
2.862.001 


1937 Inwards 

86.348 
72,911,846 
40,634,075 
3.4005,325 


Ships 
Tonnage 
Goods (tons) 


Passengers 


1936 
Ships 85.606 85.119 170.725 
Tonnage 71,840,301 714.517.1442 143.357,453 
Goods (tons) 36.711.073 11.773.060 48,484,133 
Passengers 2.524.689 2.455.028 4.979.717 


The increase of 4,215,308 tons in accounted to! 
almost entirely by entries (plus 3,923,002), and is due particu 
larly to imports of coal and oil, while clearances only showed 
an advance of 292,306 tons. It is to be noted, however, that 
the latter had fallen in 1936 by about 75,000 tons, as compared 
with 1935. 

There was a considerable rise in the number of passengers 
viz.: 887,609, or 17} per cent., and it is interesting to note that 
the improvement related almost entirely to the services, includ 
ing those of Corsica and North Africa, which carry touring 
traffic, whereas coastal traffic was practically unchanged. 

Marseilles, including its annexes, remained last year at. the 
head of French ports, from the point of view both of registered 
tonnage (32,110,586) and weight of goods handled (9,777,583 
tons). 

As regards goods traffic, Rouen was second (9,058,958 tons), 
followed by Havre (6,084,249 tons), whereas from the point of 
view of tonnage, Havre was second after Marseilles (23,124,258 
tons) and Cherbourg third (14,822,874 tons). 
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VERY important paper has been published by 
M. Larras (No. 26 in the ‘‘ Annales des Ponts et 
Chaussees,’’ 1937, pp. 643-680), dealing with the 
magnitude and pressure of breaking waves. His 


research has been made by model experiments carried out in 
conjunction with M. Delort, checked against actual observations 
marine conditions and mathematical theory, including in the 
tter the vortex train theories of Bénard-Karman. 
He confines the definition of ‘‘ breaking ’’ to the characteris- 
case of the violent liberation of energy in the form of rollers 
Fig. 1) or volutes (Fig. 2) upon sloping shores or of ‘‘bundles’’ 
erbes) (Fig. 3) thrown against more abrupt obstacles. 
His model consists of a steel tank, 25 metres long, 0.50 metres 
de and 1.50 metres deep, with a glass window in one side 4 
tres long, such as had already been used in previous 
earches on reflected waves (‘‘ clapotis gs 2 
\ swell generator, operated by a 3 h.p. electric motor, is at 
e end of the tank, and at the other end are the experimental 
rfaces, a vertical wall which can be varied in position and a 
pe that can be varied in angle and length. 


his 
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The Breaking of Waves against Vertical Sea Walls 


Researches of Monsieur J. LARRAS 


By HERBERT CHATLEY, D.Sc. (Engineering). M.Inst.C.E. 


level. where 2h! indicates the height (range) of the breaking 
Waves. 
(3) The range 2h' and the wave length 2L' of the breaking 


wave and the breaking depth H' depend only on the range 2h 








Fig 1. 


Wave breaking in rollers. 


The generator produces waves with periods (2T) of 0.8 to 1.8 
econds, lengths (2L) from 1 metre to 3.30 
to length ratio (2h,2L) from 0.05 to 0.09. 

Ihe conclusions from the initial experiments 
definite: 

“When, for a given swell, one set up the vertical wall at 
irious points of the terminal slope, the position of the wall 
lor which the breakers become most violent coincides with the 
position of the rollers on the same slope in the absence of the 
ertical wall. In other words, the waves break against walls in 
he same depths as they do upon slopes, despite the mathe- 
matical theory of reflected waves which claims to distinguish 
vetween the two phenomena. Such a result would appear, 
noreover, evident a priori since ‘ breaking’ carries the idea of 
omplete destruction of energy, whereas the ‘ reflected wave ’ 
ndicates contrariwise the conservation of energy, but it was 
considered important to bring this essential point into view at 
he outset of the new researches.”’ 

Theoretical analysis (of which full details are given in the 
ippendices to the paper) led to the following results: 

(1) The classical formula 

E 4 ps h2 # 
Kin 
vhich represents the kinetic energy of a circular swell of height 
2h, wave length 2L, in water of density p and indefinite depth, 
ilso represents the kinetic energy of an elliptic swell of height 
2h and wave length 2L in any water depth whatever, even very 
little. 

It should be observed that in the metre-kilogramme-second 
system, p for sea water is 1,025 kilogrammes per cubic metre. 
ind g is 9.81 metres per second per second. M. Larras gives 
the kinetic energy for his models as 50 to 100 watt-hours con- 
sumed per hour. One watt hour is 0.102 kilogramme-metres 
x 3,000 = 307. 

(2) The crest of the breaking waves reaches an amplitude 
z= +1.5h! and the trough —o.5h', in relation to the still water 


metres, and range 


were very 














and the wave length 2L of the free swell in indefinite depth, as 
a function of the ratio 2h 2L, in accordance with the tollowing 
table: 
Fr Swell B \ 
2h/2i 2 2 2L 21 H 2h. /21 H 
0.01 2.02 0.24 2.06 0.08 
0.07 1.35 ) 4 l , 
0.13 1.20 0.70 i8 0.2 4 
Experiments with the model checked the values of the kinetic 
energy. Both sea observation and model experiments checked 
the conclusion that the height of the crest of a breaker w three 
quarters ot the range fs) double 
amplitude bove nd on juarte 
below the still water level 
On the ther hand, the theoretical 
conclusions do not ppl to large 
storm wave Thus the ratio H 
break deptl te halt break 
\ \'¢ I ik cit ‘ ‘ I t 
eTestil 1¢ re ot \ ‘ pre 
value (1. I bei ( to be 
Otte more 2 mK ore ‘ 
high as 5 
It herefore concluded tl ( 
tC ids { i t 1 t { yt ‘ 
simply extrapolated to the brea 
state nd t either 
1. The slope itire ( ‘ ‘ 
wave law wh re kno t be 
valid for perfectly hor be } 
surtaces 
2 The vaves do Drear vhen 
the orbital speed | it the surface 
equal to the speed ot ve prop 
tion V 
3. Wave breaking only occurs after a preparatory period of 
non-conservation, i.¢ internal destruction of kinetic energy 
Cinematographs of waves seemed to show no important 
difference between U! and V iltthough Gaillard has cautiously 


admitted the possibility ot a slight difference but this seemed 
inadequate. 

Analysis, using the Karman vortex theory, does not annul 
this disagreement if the mechanical energy of the waves 1s 


approximately maintained and the vortical energy remains small 
up to the moment of breaking. It seems, then, that there must 
exist, immediately before the violent turbulent phase of break 
ing, properly so called, a rapidly unstable state of strong vortical 
agitation corresponding to important loss of mechanical energy 
without great change of the external profile of the wave 

An endeavour to test this hypothesis with the model 
made. First of all, it was found with what slope the experi 
mental results corresponded to those of the classical wave theory 
(H',h' about unity), and it appeared that this was the case 
when the slope Was 20 per cent. (II 20’ ) The hypothesis of 
internal vortical disturbance before breaking should then be easy 
to verify: 

(1) If the slope were lengthened by reducing th 
period of preliminary disturbance should be correspondingly 
extended, so exaggerating the deviation between the classical 
theory and the facts. [This actually appeared to be the case, a 
flattening of the slope down to five per cent. increasing the value 
of H'/h! to 3.7 

(2) If the surface of the slope were covered 
mat, the antecedent turbulence should _ be 
deviation from classical theory should be 
agreed with the facts, the value of H'/h 
slope being raised to about 1.50. 

The kinetic energy of the breaking wave (first roller) was 
found to bear a ratio to that of the generating swell which is 
about unity when H'/h' is about unity and diminishes as 
H'/h! increases. 


Was 


angle, the 


2. 

with a rough 
increased and the 

enhanced. This also 
for the 20 per cent. 
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M. Larras takes care to observe that 
the experiments only refer to the first 
roller, that the waves are shorter than 
the length of the sloping shore, that 
the bottom was not mobile, and that 
no wind effects were considered. 
Nevertheless, observations on _ the 
shore at Algiers indicated the same 
parallelism between the H'/h! ratio 
and the wave energy loss ratio and the 
same limits for the ratio H'/h' (1 to 
4, with an exceptional case of 4.88, 
corresponding to 83 per cent. loss of 
energy before breaking). 

So he deduces that phenomena on 
the natural scale are approximately 
the same as in his experiments, and 
hence concludes as follows:— 

(1) The probability of a 
breaking against a vertical wall ought 
not to be excluded a priori when the 
depth at the foot of the wall is less 
than 5h! below low tide, where 2h! is 
the maximum height of exceptional 
waves. 

(2) Nevertheless, one can construct vertical walls with depths 
somewhat less than 5h! below low tide without the certainty 
that waves will break when they attain a range 2h'. Such 
boldness will be all the more permissible if the foreshore is 
smooth. 

(3) It would, however, show imprudent boldness to erect 
vertical walls with depths alongside of the order of 3h', as some 
have proposed, especially if there is no exact knowledge of the 
maximum range of exceptional waves. 

(4) One should be extremely cautious in the use of rubble 
aprons for the protection of the foreshore in front of a vertical 
wall, however otherwise advantageous, since these diminish the 
depth of water and increase bottom roughness, thus doubly 
encouraging the breaking waves, especially individual ones of 





Wave 





great range. 

(5) Two waves of similar external appearance may have very 
different internal structure, so that it is not justifiable to assume 
that the orbital movements are simple functions of the external 
dimensions of the wave and the depth of water. 

(6) There still remain enormous advances to be 
mathematical physics before arriving at useful practical conclu- 
sions from theory as to the possibilities of wave breaking against 
vertical walls. 


made in 











ia 


Wave Pressures on Walls. 
Above: Wave Breaks at once. 
Below: Wave Breaks a little in front of Wall. 


Wave Breaking Pressures 

The paper continues to describe tank observations of wave- 
breaking pressures by means of a piezometer, amplifier and 
electric recorder. The vertical walls were placed at 
the depth where the most violent breaking occurred and on 
various slopes from 5 to 10 per cent. Pressure readings were 
taken at various levels on the vertical walls. It was found that 
there was a violent “‘ smack ’’ (gifle) followed by a_ rather 
steady pressure (bourrage), the whole effect, in the model, last- 
ing about half a second. 

The ‘‘ smack ’’ in the experiments was always very brief in 
relation to the wave period. Its violence diminished consider- 


ably when the waves did not break quite vertically under the 











Wave breaking in Volutes. 


Fig. 2. 


wall. The transient over-pressure shows rather uniformly ove 
a large area near to the still water level, and can attain a he: 
value of 5 or 6 times the half range of the breaking wave tf 
small values of H'!/h!'.* 

The steady after pressure, on the other hand, endured for 
considerable fraction of the wave period, did not diminish mu 
when the waves broke somewhat away from the face of the wal 


and was greater near the base of the wall. The afte 
pressure also increased with the period (and therefore tl 


length) of the waves, but did not appear to depend primaril 
on the range 2h' of the breaking wave, on the depth H', on t! 
slope or on the roughness of the bed. [his 
appears rather surprising, but it should be observed that tl 
submerged height of the walls in the experiments depend 
directly on the height 2h! of the breaking waves, and the ind 
pendence of the pressure per unit area in regard to that heigl 
2h' therefore in no way contradicts the elementary fact that th 
total thrust of the breaking waves on the wall depends direct! 
on their height 2h'. Finally, one ought also to be cautious 


resu 


generalizing, in a matter so important, from _ observ: 
tions relating to only narrow variations of 2h', 2T an 
H'/h!, 


The next step was to ascertain the effect of reducing the heig] 
of the vertical wall down to mean water level. The ‘‘ smack 
then disappeared and the waves more resembled a “‘ reflect 
wave "’ rather than a breaker. The after pressure was reduce 
to about half and for the long waves, which are always the mos 
dangerous, these pressures were even less than indicated b 
calculation for a standing reflected wave of the same amplitud 
The unit after pressures of the breakers proved to be relativel) 
independent of the under structure of the walls, the increase o! 
pressure being only about ten per cent. from an absolutel 
vertical wall to a wall with the most bulky substructure. 

No comparison of these observations with natural scale result 
was feasible, on account of the insufficiency of wave descriptior 
and the large inertia of the usual wave dynamometers which di 
not discriminate between the smack and the after pressure. 

M. Larras’ practical conclusions as to wave pressure are: 

(1) A vertical wall is not necessarily in danger when th: 
Waves surmount it, and it is better to use the weight of th 
upper masonry in thick submersible platforms rather than i: 
high walls which are difficult for the waves to surmount. It 
would then generally be better, once the ‘‘ paper weight ’’ effe« 
of the platform has been established, to avoid as much 
possible the construction of a parapet which increases th 
external surface of the wall and also the unit pressures on it 
face more than it increases the mass of the masonry. 

(2) The fact that a vertical wall low on the water behave 
well during a tempest does not prove that another heavier bu 
higher work will behave better, or even as well, during 
analogous tempest approaching at the same angle. 

(3) Lacking suitable registering dynamometers, one shou! 
use maximum reading dynamometers of very small inertia for 
the study of breaker ‘‘smacks’’ and maximum readin: 
dynamometers lightiy damped for the study of after pressures 

The paper closes with a reference to the need for furthe: 
studies of the oscillations of the walls, the distribution ot 
pressure in and under the masonry, and of turbulenc: 
and cavitation in the waves themselves. There are a_biblio 
graphy of twenty items and three mathematical appendices o1 


"1 
< 


*The sharp noise made by this “smack ” is a matter of common 
observation. M. 
the wave in “ Comptes Rendus,” 205, pp. 437-440, 483-484, August 30 


and September 13, 1937.—H.C. 


Pétry discusses the question of air compressed in 
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wave theory (Internal kinetic energy 
of waves, breaking of non-turbulent 
waves: breaking of turbulent waves). 

One interesting indication from 
the third appendix is that the speed 
of propagation of a vortex group 
tends to a form 


\ ‘ of]) a ead of 4 Ii! 
As the author remarks, ‘‘ Such 
result is not astonishing — since 
here is not, properly speaking, 


speed of propagation of a wave of 
ranslation when the latter is not 
olitary, and, since each of its elements 
yossesses its own particular speed ot 
ranslation, there results disagrega 
on (breaking) at very short notice. 
[his paper appears to be the most 
mportant contribution to the know 
dge of wave action that has been 
iade for several years, and it is to 
ve hoped that M. Larras’ will carry 
n with the researches which have Fig. 3. 
roved so informative. 





New Wagon Cradle for Coaling Cranes 


(CONTRIBUTED) 


The following description has been received of a_ recent 
mprovement in the method of handling of coal wagons at the 
juayside. The contrivance is the subject of a patent by the 


1} 
nventor, Mr. Frank Courtney of the Traffic Superintendent’s 
Department, Clyde Navigation Trust. 

In coal cranes at present, where a wagon of coal or othet 
naterial, is required to be loaded into a ship’s hold, the wagon 
IB run on to a Cage Oo! 
cradle, which comprises a 
soleplate fitted with sections 
of rails. Phe soleplate IS 





connected at its sides by 
chains or cable slings to < 
overhead crossbeam which 
in turn is connected to the 
lifting pulley block of th 
crane by means of a swivel 
joint, so as to permit the 
care and contained WaZgol 
to be slewed into the ce 
sired tipping position, while 
suspended OVC! 1 ship's 
hold or other receptacl 
This slewing of the cage 
and contained wagon Is 
meantime done from the 
ground by manual labour 
hauling a length of rop 
attached to an end of the 
Cake. 
For tipping the cage and 
contained wagon, chains o1 
cables are provided at that end of the cage which is to be raised 
these chains or cables being connected to separate winding 
mechanism in the power-house of the crane. 

[he main feature of the invention is the automatic slewing 
device provided for slewing the cage, instead of by manual 
labour, and comprises an electric motor carried on the cross 
beam of the cage, and connected through gearing to the lifting 
pulley block of the crane. The slewing of the cage is controlled 
from the power-house of the crane, and the reduction gear is so 
ranged as to slew the cage slowly, so that appreciable rota 
tional reaction is not transmitted to the depending lifting pulley 
block of the crane. 

rhe tipping process is also effected by means of an electric 
motor carried on the crossbeam of the cage, and is provided 
with a winding drum for cables which are connected to that end 
1! the cage which has to be raised. 

The motors may be connected to a source of electri supply 
by flexible conductors, and can be conveniently controlled by 
the operator in the power-house of the crane. , 

From the foregoing it will be observed that the slewing 
apparatus referred to is provided to slew the cage or cradle and 
contained wagon into a desired position over a ship’s hold while 
suspended on the hoisting cables of a crane. The operator may 
slew the cage and contained wagon, irrespective of any move th 
crane may be making. 




















Wave breaking in “* gerbes” against an abrupt obstacle 


The Maritime Services Board of Vew South Wales 


Excerpts from the Second Report of the Board for the ear 


ended 30th June. 193; 


Port of Sydney 


Financial. — | ;ih | 7 
show a net s IT} iu f £255,427 , 
ment of £64,043 $ j ! ré 
when the surplus £191.383 13 i 
It is mecessat f 
tention to 1 
depreciation of the Boar 


mately £5,000,000 


Shipping.— The volume of py entered 1 
of Sydney during the 9,151,394 
eclipsed all prey 
previous (record) vear | 1,019,773 1 | 
vessels maki ip the regate te 7 995 
pared with 6,985 cut the pre ! f 310 


Oversea Shipping. — | 


oversea trade wl enter ! 
of 39 (from 1,441 to 1,402 | 
greater at 11,277,610 mpare t 11,143,685 
increase otf 133,925 te r Es 1 
large! type ot ve ( 

Trade.—The tot mport and export trade of 
the year was 7,481,102 tor | titute re I | 
Increase as compared 
was 328,949 tons ol ppre mate > r cent | 
Imports amountec $854,473 1.ol7,o1e 
tons tor the prey l eal I { 336,961 
exports howeve! decline | 1! ’ 635,241 
2,627,229, or by 8,012 1 ; 


W ool.—T hx importance of the , ‘7 P { | 
of Sydney will | { te { ‘ CS then 4 
value of ‘all exports for the year ting to £55,001,618 
wool represented £27 


Wheat.—The total quantity of eat pped from the P 


during the vear was 551,199 tor compared 1 624,998 1 
for the previous financial year ecrease of 73,799 

Flying Boat Base.—Followi the Agreement 
British and Commonwealth G ernment 1 ! rate 
mail service by means of flying boats between the nited Kir 
dom and Australi ttenti lirected to the select 
suitable sites for bases along the route After proti 
tiations, the Federal Government di 
Sydney base at Rose Bay n the Port I sydney 

The Board has not vet been cor ilted with re rd 
arrangements governing the arrival and de} 
boats Betore operations re commenced, however conte! 
ence will be arranged between the thnorits concerned 
the harbour waters to be ed for alightir nd taki 
poses, with special reference to the interests of shippin; 
restrictions to be imposed on pl sure craft nd other matter 
It will be essential for the port authority i cate 
interests of shipping generally, especially in the matter of 
warning system in connection with the impending appr 


departure of the flying boats 

Hydrographic Work.—The work of making a comprehensiv: 
hydrographic survey of the whole of the port was complete 
during the vear. 
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The Cargo-Handling Equipment of Ports 





By M. PELTIER, Ingenieur des Ponts et Chaussees 


(Director of Technical Services to the Chamber of Commerce. Marseilles) 


I. General 


HE equipment ( ' outillage ’’) of ports, in the widest 
sense of the word, comprises the whole of the means 
placed at the disposal of shipping, goods and 
_passengers, for the convenient handling of ships and 

the transit of goods and passengers. In other words, if a port 
consists essentially of a shelter, it is the equipment which enables 
this shelter to be used to the best advantage. It is to bring ont 
these two complementary functions that a port is often defined 
by saying that it is ‘‘ well sheltered and well equipped.”’ 














Fig. 1. _ Photograph of two models to the same scale, one of a 
Hydraulic Crane (1886) and the other of on Electric Crane (1936). 
From the Museum of the Marseilles Chamber of Commerce. 


In a narrower sense, and this is the meaning usually attached 
to the word in administrative and practical terminology, the 
term “ equipment ’’ denotes the works above quay-level ‘whose 
construction and operation are undertaken by Chambers of 
Commerce, by autonomous Port Trusts or by private companies; 
such installations, including cargo-handling machinery, goods 
sheds, landing stages and maritime passenger stations. — 

Even in this limited sense, the subject before us remains a very 
large one; so we will not only keep within the scope ot this 
restricted meaning of equipment, but will confine ourselves to 
mention of the progress made in recent years and the leading 
ideas appearing to arise from the latest achievements in this line. 


II. Quay Cranes for General Cargo. 

The leading features of quay cranes for general cargo, which in 
most ports-——at least in Europe—constitute the principal element 
of equipment, have developed considerably since 1918. 

First, in regard to cupucity, there may be noted a growing 
tendency to give up capacities of less than 3 tons. In many 
ports uniformity has been established by placing on general cargo 
quays none but 3-ton cranes. In other ports on the contrary and 
to an increasing extent, the policy is followed of placing on the 
same quay at the same time both 3-ton cranes and double-rated 
cranes of 3-5-ton capacity in a proportion of a third or a quarter 
of the total number. It is true that such cranes have to work. 





A Paper read belore the Seaport Congress, Paris, November. 


1937. 


for most of their time, at a third or a quarter of their maximun 
power; but the small additional first cost involved in the increas 
of crane capacity is largely counter-balanced by appreciabk 
economies in operation realised by users. They are thus in mos 
cases spared either the always heavy cost of employing floatin 
cranes or the delicate operation of employing two cranes workin 
together. 

The dimensions of cranes have developed to keep pace wit! 
ship-building and, whereas in 1914 cranes had a maximun 
outreach of the order of 14 metres, it is not unusual now for the 
cranes serving large liners to have an outreach or radius of 25 t 
30 metres from pivot (corresponding to an effective outreach ot! 
20 to 25 metres from quay face) and a height of 30 metres unde 
the hook or 40 to 50 metres total. 

These considerable increases of dimension have given rise t 
very difficult problems regarding the stability of such large 
machines and have led to progressive widening of gauge of cran 
portals and semi-portals. It even seems that, for large cranes 
to serve modern liners, it is desirable to have quays wide enoug! 
for the openings of portals and semi-portals to be at least 9 
moreover, for the passagt 


metres in gauge, this width allowing, 
cannot too strongly urg: 


of two running lines. Likewise one 
the necessity of keeping the quay-side crane-rail far enough bach 
from the cope line. The constantly increasing height of ships 
superstructures, the adoption of overhanging bridges and 
gangways, the projection of lifeboats beyond the plane of the 
quay wall really involve grave risks of accident to the cranes at 
the moment of a ship’s berthing or preparation. These risks ar 
especially great in bad weather for then the ship may come in ot! 
go out obliquely to the quay and run the risk of bringing its 
bows or superstructures into contact with the quayside cranes 
It is therefore considered that, at quays intended for larg 
vessels, especially liners, it is prudent to increase to 3 metres at 
least the distance of the outer crane rail behind the cope line. It 
is true that this entails, in order to maintain the same effective 
outreach, an increase in the radius; but the increase in safety is 
well worth the consequent small increase in cost. 
Besides the increase in size and capacity of 
post-war period has been marked by the more and more general 
adoption of level-luffing cranes, in whi h_ the crane jib is luffed 
to alter its radius of rotation while the suspended load is kept a 
From the first the ingenuity of makers has beet 


cranes, the 


the same level. 
given free rein and very numerous systems have been tried. It 
) In tact 


now seems as if a period of stability has been reached. 
nearly all luffing cranes now fall within two descriptions: 
(i) One with straight jib jointed at its base, with top sheave 
describing a circular arc, and 
(ii) The other jointed, with rigid members, with top sheave 
moving nearly horizontally. 

Both systems have their advantages and their drawbacks, but 
it may be said that they are now virtually standardised and that 
manufacturers can meet the particular needs of their clients in 
respect of variable outreach by adopting one type or the other. 

These general data regarding the characteristics of cranes seem 
to require for their completion some indication of the number 
of machines to provide per ship's berth. We will, in_ this 
connection, refrain from giving figures applicable in every port 
or even in different parts of the same port. Determination of 
the crane density appropriate to a particular quay is in fact 
above all a local question. 

It is evident that one would not equip on the same scale a short 
quay and a long one, the latter being able to render good service 
even with a limited number of appliances, firstly, because of the 
lesser likelihood of all its berths being occupied at one time and 
secondly, because of the feasibility of moving the cranes where 
wanted, etc. It is therefore enough to say that the density of 
cargo cranes (i.e., their number in relation to quay length) is 
very variable from one port to another and even from one part 
te another of the same port. Among the best equipped quays at 
the present time may be cited one of 290 metres (950-ft.) in 
length, with 22 cargo-handling appliances, that is an average of 
one to every 13 metres (43-ft.) of quay. This result is only 
achieved, however, by employing not only cranes of ordinary 
tvpe, but also ‘‘ double’’ and ‘“‘triple’’ cranes, and the 
characteristics of these call for notice. 

‘“ Double ”’ cranes include, firstly, a slewing crane on a semi 
portal frame of ordinary type. In addition the frame carries a 
horizontai beam, at right angles with the quay front, on which 
runs an electric travelling crab. When not in use this beam is 
housed within the frame and does not project in advance of the 
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at Fig. 2. Type of recent Electrical Crane with variable loaded outreach—capacity 3 tons: track 9 metres: maximum 

It outreach from quay 14 metres: height from quay to underside of block 25 metres 

_{ 

IS cope line. In the working position the beam is projecte 1 out ‘“ hands ’’ in the same hatch wit] it t up! 

ver the ship, so that the crab running along it comes over th than when working wit! 

a hatch and fulfils its purpose. It is thus possible to work with two | single-handed 

r Other ‘‘ double cranes comprist on. the 

: semi-portal, two semi-rotar cranes. of 

can only make a half turn 

it Y Lastly, there ar trip! crane prisil 

, : crane of usual type ind tv 

ry similar to the single ones already desc1 | 
; Examination of the operating conditions of 

c installation demonstrates that by well-considered arrange! 
is possible to multipl vorki f 

‘ encumbering the quays by crane portals ot 

‘7 III. Transporters for Handling Heavy Material 

. Phe handling of heavy material in bulk nereasingly de 

t with by large transporters with liftir jib and travelling crab 

‘ commanding broad stackin pround The cay t ot 
machines has been continuously nere 

i exceptional now to find them of 15-ton capacit whe el 

dimensions of ships allow it 

ie While the dimensions and capacit or wu rte 

been on the increase, it has been found necessat nist 

of numerous accidents, to mprove the method ft Draku 

; of anchoring the transporters to their tracks Phe eneral 

, tendency now s to adopt safety devices ipplied itomatica 

, means of vanes or wind wheels) and comi! nto action whens 
the velocity of the wind exceeds a danget Ss value whate 
may be the position of the gantry on its track 

'n order to increase the area served by a transporte 
is working in a given hold of a ship, without | 

ship, there has been recourss n some. cast to transporters 

é' capable of slewing themselves in relation to their track he 

i seems, however, to be a growi! practice of 
arrangement, which entails certain difficultic f cons 
is a source of weakness in such transporters It is f l 
preferable to employ travelling bogies having a rotat portion 
with a jib whose outreach may be several metres long, so disposed 
that without moving the gantry one can command an area wl 
width is double the radius of the rotating jib on the travellet 


We also draw attention to important improvements effected in 
two-drum winches in the direction of increasing the safet 








reducing the fatigue of the driver Excellent results have been 
obtained, espec ially with double-geared winches with tw tors 
%g , —— ‘ : aa - = he onerated with the oon haul 
Fig. 3. Current supply to Semi-portal Crane by means of contact which enable all movements to | rated with oe 


rails at shed platform level left side of photograph). flexibility and safety. 
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Lastly, even for high-powered machines 
there may be remarked a_ tendency to 
increase in speed and especially in acceleration 
of the several motions, thanks to which the 
output is appreciably increased. It is not 
unusual, for example, for the travelling 
motion of 15-ton winch carriages to reach a 
speed of 3 metres per second with accelera- 
tion in less than 5 seconds. 


IV. Some Points in Construction of Modern 

Handling Equipment 
general indications 
give 


In addition to the 
already given, it seems useful to 
particulars of the more recent innovations in 
the matter of construction of cargo-handling 


some 


appliances 
(a) Framing / 
- ° . / 
[There is a commencement, espe ially out- / 
side of France, in the construction of cranes Fs 
with all-welded frames. The adoption of y 


welding permits of reduction in weight, im- 
provement in appearance and economy in 
: / 


maintenance and painting. Welding can 








»» 








equally well be applied to the strengthening 
of existing machines. It has, for example, 
been employed with success in strengthening 
the framework of large gantries, to enable 
them to carry more powerful — travellers 
than those for which they were originally designed. 

In another direction, there has been an endeavour to lighten 
the framing of cranes by reducing to a minimum the surfaces 
exposed to wind, by the motor and machinery 
cabins. It is then evidently necessary to use motors 
and combined motor-winches totally encased excepting the 

The adoption of such arrangements, however, which 
certain difficulties of maintenance, does not appear 
except for machines whose stability can otherwise 
by reason of local circumstances, especiaily 


Fig. 4. 


omissiou of 
enclosed 


drums. 
entail 
desirable 
hardly be assured, 
narrowness of track. 


With regard to gearing for the variation of outreach there 
may be observed the almost universal abandonment of rope 


systems—or even systems employing control—and_ the 


adoption of systems comprising pinions engaging in toothed or 


rope 


grooved sectors. 
(b) Electric Motors and Machinery 

Lifting appliances in general have obviously benefited by the 
great advances made during the past 25 years in electrical work. 
One may specially note in this respect the endeavours made to 
obtain hoisting motors having a continuous range of speeds, in 
order that speed may increase with decrease of load to be lifted. 
This effect has been achieved notably, with alternating current 
by the employment of series-wound motors. For example, her 
are some results obtained with a motor of this type: 


Revs Ft 
Weight Lifted p. min p. se 
Empty Hook 1,450 8 
3 Tons = 900 5 
5 Tons 625 3-5 
Of course, such motors are dearer in first cost than those of 


ordinary type, but this new method obviates the need to 


View from under side of contact rails (T irons with copper “ mushrooms”) of the 


Crane in Fig. 3. 


speed-changing gear, mechanical or otherwise, under the driver’s 
control, and mistakes which are often costly. 
The employment. of very large 
manufacturers to adopt means of varying the angular slewin 
speed of cranes in inverse proportion to their variable radius 
I;xperience has shown that it is important, from the cargo 
handling point of view, for the linear speed of the load not to 
exceed a certain limit. It is therefore necessary to ensure that 
this limit of linear speed shall remain practically constant 
whatever the radius may be. This result is obtained by causing 
the angular speed to decrease as the radius increases. If drivin 
motors are on alternating current, this can be effected by 
employing either single-phase Deri motors or shunt-wound 
double-brush motors, the speed adjustment of which is obtained 
brushes, the disengagement beiny controlled 


cranes of radius has led 


by disengaging the 
by the crane radius. 

In regard to switch-gear, the 
totally enclosed instruments without visible switchboards. 


tendency is towards the use of 


(c) Power Supply 


We need only make a passing remark upon the controversy 
that was carried on between the advocates of direct and 
alternating current respectively, for A.C. installations have now 
generally established themselves, both in France and elsewhere 

We will confine ourselves to desirability of 
adopting, whenever possible, the method of service by overhead 
trolleys, rather than by plug-boxes. The latter, besides heavy 
upkeep, make the movement of cranes expensive. Also the 
Flexible connecting require frequent replacement, 
especially after accidental damage. Supply by overhead trolleys, 
on the contrary, has none of these drawbacks. It is especially 

easy to apply to semi-portal cranes, for which 


suggesting the 


cables 











the live conductors can be carried on_ the 
transit shed. 

For large gantry cranes on open dumps, 
underground conduits are successfully 
Whether for these or for overhead trolleys it 
is advantageous to employ copper ‘ mush 
room "’ conductor rails, with their quality of 
rigidity, which reduces to a minimum the 
space required for the contact system. 


used. 


V. Secondary Handling Machinery 

While quay and transporters for 
heavy cargo form the essential element in the 
handling equipment of ports, such machines 
do not cover the whole field. With regard to 
miscellaneous cargo especially, it is necessary, 
in order to handle it cheaply, to have avail 
able machines for transport and stacking on 
open dump or in covered shed. In this con 
nection it would be difficult to exaggerate the 
very great utility of electric trucks and 
trailers, called ‘‘ ants,’’ for collecting from 
and for loading lorries or wagons: also loco- 
motive cranes on caterpillar tracks, etc. 
These machines, generally speaking, are not 
expensive and, taking into account the 


cranes 








Fig. 5. 


Enlarged view of the pantograph of the Crane in Fig. 3. 


variable nature of individual requirement, 


(continued on page 211). 
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Notes of the Month 
Bombay Port Trust. Portsmouth Dockyard Extension. 
In view of the greatly increased hours of duty devolving on The Admiralty ve ( I ( 
e Dock Masters Establishment following the introduction of that it is proposed to ext thi rd « 
e docking and undocking of vessels by night, the Bombay occupied by four street t f the M 
Port Trust have created the additional posts of Dock Master Gate at Porisea Als le I thie rr 
nd Berthing Master. ments of the Fleet, the 
enlarged | cost oft out £330,000 
St. Augustine Harbour Improvements. 
\ scheme for the improvement of the harbour of St Limerick Dock Extension Scheme. 
ugustine Florida U.S.A., at a cost of pprox-mately The Limerick Harl | 
275,000 has been approved. An entrance channel is to be provisional order to ¢ e the ew We 
nstructed, 200-{t. wide and 27-ft. deep, from the Atlant entrance to the 
cean through North Point to Deep Water in Tolomato Rive1 scheme Under the Har r A 1926 rl 10 
yposite the mouth of the Matanzas River was allowed tor carry 
, now expired 
New Ship for the Union-Castle Line. ” 
[he largest motorship of tl to a the Annual Meeting at Port of Gloucester. 
Capetown Castle ’’ of 27,000 tons, built by Messrs. Harland The Ann i Gsener eet ! . I ) 
1 Wolff, Ltd., at Belfast, recently sailed from Southamp‘e Gloucester and Birt N ( 
her maiden Vovarte to South \frica The ( petow! the Do K Collies nt ( ( 
stle ’’’ is 734-ft. in length and 82-ft. in breadtl nd is the last mont] Phe figure 19 
rgest ship launched from a British shipverd since the ‘‘Quee that Impo1 ( ted t 13.200 ¢ { 5 863 
ad iv. tons, compared with 724,957 t 4.075 
Vear Dock to be Leased. = — ee G4 a _ ai 
Che River Wear Commissioners recently approved chem 
which the lease of the Comm/’ssioners’ No. 1 graving dock Albert Canal nearing Comple:ion. 
oa ll be granted to Messrs | \\ Greenwell & Co Ltd ship Work o1 Live \lbert ¢ I ( YOO 
vairers, Who will enlarge the Cock and use it for ext on « will be compl ext ( 
d eir business. The agreement to be entered into provides for tion. This new water 122 metre 75 
) e promotion of a Parlicmentary B'li to give the Commissione1 nd is navigable by s 
' ithority to lease the dock. lighter ome ol I t 2.000 1 
. Willi Connes Li \ 
O mprovements at Dover Harbour. swesumdile , ‘ 
if [The Dover Harbour Board recently invited tenders for the overseas destinati 
it ising of land adjoining their Wellington Dock nd for th 
g mstruction of a dry-dock at an estimated cost of £500,000 La Plata to be Developed. 
commodation at this, the western section of the port, com La Plat ( Le 3) \ 
\ rises the 12-acre Wellington Dock, and the 6-acre Granville on the estuar of the River P 
d Jock, opening into a basin connected with the outer Commer with suificient dep I { 
| Harbour. The scheme is stated to be for a dry-dock to sent has been obt ( rol I I \ 
d ccommodate vessels up to 6,000 tons, with a maximum draft Ing operauions 1 I I l 
22-it. Financial assistance is to be sought from the Dover pol La Plat | l f 182,000 
it poration and the Ministry of Transport city of Argent 
Port of Beira Improvements. Rapid Meat Cargo Discharge at London Docks. 
Work has commenced on the construction of an additional \ record for 
ep-water berth at the Port of Beira The new berth will be Was set up at the ke Victor 1) 1.64 
\ } extension to the existing wharf, where at present, there i tons was landed nd 
l ficient accommodation to allow three ocean-going vessels to Duques lying I Z ert ed the rie 
\ erth simultaneously. Two sheds are to be built alongs'de the of 22,460 quarters, 1,151 151 I 1 ed beel 
harf, in order to facilitate the h indling of careo Messrs In 1053 gang hour The renadet cl thi 
1 hodesia Ratlways, Ltd. have already erected two further equipment installed at the Z meat crt the Port of 
d ieds for the accommodation of cargo tor export and it is London Authorit) 
) opt 1 these additional facilities will alleviate the congestion Renewal of Dock Gates at Grimsby. 
e hich has prevailed hitherto. ; 
Ihe London & North Eastern R re to put in hand the 
, New Tug Boats for Grimsby Docks. renewal of the dock gate t No. 1 21 dock adiacent to the 
\ Early in April, there was launched at the yard of Messrs Royal Dock, Grimsb | 
h Richard Dunston, Ltd., at Thorne, near Doncaster, the first of in use, and to renew the dock gat the mori nner 
e wo interesting steam tugs that are being built for the London involve putting the gi ( t ol l I 
nd Ne_th Eastern Railway for towage work in their Fish Docks four month As tl \ cause Cl cri ene! 
i t Grimsby. The two vessels are being built to the same plans to shipping, a method of ren Une Ue De ce 
1. ut one of them is to be fitted with the Kort system of shipping which will allow the d l ( epl mi! ( 
it ropulsion. The work of both tues under identical conditions a few davs wher the + re he ty a \ 
l t Grimsby Docks will be carefully recorded and if 3s expected to be constructed nd used tf rep cC Orn I the ¢« ul 
yf hat some very valuable data may be obtained in this manner enabling the old te to be taker d completely renew ce 
e s to the value of the Kort propulsion nozzle, which is a tubular after which it will be brought to Un 
rrangement built around the propeller, giving greatly increased replace the other origi Le I De ries 
ower of propulsion without increasing the engine’s hors¢ powel departmentaliy, and the tot expected to be about £3,000 
r Dock Imprevements at Swansea. Novel Vessel on Ferry Service. 
- [he Great Western Railway Company have invited tenders What has been describes t Crab ony Ur 
oO for the reconstruction of the ‘‘ D’’ transit shed at the Kine’s Diesel-engined vessel Lymingtol ructt 101 t 
Dock, a large part of which was damaged by fire last vear Southern Railway service between Lyi ( the Ish I 
. [he Company propose at the same time to effect improvements Wight was laun hed it the begi t mont t il 
a ‘herever possible, in order to facilitate the loading and unload- Leven Shipyard of Messrs. William Dem | Bi Lt 
| ng of vessels. Also. following the filling-in of the abandoned Dumbarton, the builders ot t e vesst Lhe ceremo! De! 
a North dock, permission is to be sought to provide alternative formed by Mrs. R. P. Biddle fe of the D Marine 
d means of supplying teed water to the North dock half. tide Manager of the soutnens Railway The — el Chen 
‘ basin, which is still in service for the importation of grain, the from the method of propuls:on, wl Anacapa Mectewee™® 4 
. export of flour and other purposes. In order to carry out this  pellers of the “ Voith-d« nneidet typ e menceuvi 1D lity 
mprovement, it is proposed to construct a culvert under the of the vessel will be such that it will not be nece rv to have 
, River Tawe, between the Prince of Wales Dock and the basin. rudders: in other words, if necessary, the vessel will be able to 
i nd to close the northern entrance to the basin from the river by proceed sid Ways, a great % dvant — eee aes " . 
| the construction of a dam. The feed water will be siphoned from _ restricted conditions in which it will have to work It is the 
2 the main docks to the basin through th’s culvert. first vessel to ke propelled in this way in British water 








202 THE Dock AND 


HARBOUR 





May, 1938 


AUTHORITY 


Estuary Channels and Embankments 





By BRYSSON CUNNINGHAM, D.Sc., B.E., F.R.S.E., MUnst.C.E. 


Introductory 

HE treatment of rivers for the improvement of their 
channels, the regulation of their flow and the protec- 
tion of the adjacent land from periodical flooding 
provides for the River Engineer a range of interesting 
and attractive problems, some of which, indeed, can be very 
complex and involved. As, therefore, the entire field of river 
engineering is too extensive for effective consideration in a 
single lecture, I propose to invite your attention this evening to 
that part of it which is concerned with the river mouth and its 
adjacent reaches, or, to use a term which is fairly comprehen- 

sive, the Estuary. 








The Tides 

While it is not practicable, and, indeed, scarcely germane to 
our purview, to discuss tides, their cause and characteristics, in 
this discourse it may be desirable to remark in passing for the 
information of those not fully familiar with the subject, that 
tides occur under the joint influence of the moon and the sun, 
in cycles, comprising alternate series of high and low peaks, 
designated Springs and Neaps respectively, over periods of a 
fortnight, i.e., half a lunation. The assistance of the tidal rise 
in enabling shipping to reach inland ports located on rivers of 
inadequate depth is of the greatest value, as can be illustrated 
in the case of the Thames by the accompanying graph, setting 
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Thames Tidal Diagram. 
A definition of the term Estuary, or rather the precise out the periods dvring which vessels of deep draught can come 
delimitation of its extent, is not altogether an easy matter. It up the river to the docks. 
would be difficult, even, to give a description of a_ typical [he range of tidal action may be very considerable, both in 
estuary. In fact, it may almost be said that there is no such height and extent. The spring tidal range in the Thames is of 


thing as a typical estuary: each estuary has its own peculiar 
characteristics, and no two estuaries are alike. The estuaries 
of the Thames and the Mersey, for instance, with which I have 
been most intimately associated during the course of my pro- 
fessional life, present in several fundamental respects features 
of the most striking, not to say violent, contrast. But most 
people have a fairly good idea of what is meant by an estuary, 
and it is used in common. parlance without misconception, 
though in a technical sense, there are a number of aspects and 
qualifications to be borne in mind. The root of the word is the 
Latin Aestuare, to seethe or boil, and it obviously indicates 
a region of intumescense and turbulence, such as may be pro- 
duced physically by the conflict and interaction of tidal and 
river flow when they are in opposition to one another. — In 
other words, the estuary may be conceived as the tidal com- 
partment of such rivers as are subject to tidal influence and to 
extend as far as the limit of palpable tidal action. But while 
the great majority of rivers in the world discharge into tidal 
seas, there are a number of important rivers entering seas, such 
as the Mediterranean and the Baltic, where tides are feeble and 
even inappreciable, the slight and relatively insignificant changes 
in level which are experienced being due to differences in 
barometric pressure and to wind action, rather than to any 
effect of the varying phases of lunar influence. In locations of 
this kind, the estuary, considered as a tidal compartment, is 
very restricted in extent, even if it can be said to exist at all. 
Perhaps it is hardly justifiable to use the term Estuary in con- 
nection with such rivers, their mouths being subject to a regimen 
of an entirely different character, generally described as deltaic. 

However, having made the distinction clear, I propose to use 
the word in a broad sense to signify the coastward section of a 
river which is to a greater or less extent invaded periodically by 
the sea and is subject in an appreciable degree to tidal 
phenomena. As all British rivers are tidal, as well as the 
important Continental influents into the North Sea, the English 
Channel and the Atlantic Ocean, there are a very large number 
of rivers in this part of the globe with mouths, or embouchures, 
to which the term Estuary is strictly appropriate. 


* The 


Engineers, delivered at the 


Lecture of the Institution of Civil 
Institution on December 8th, 1937, and 
Manchester, Newcastle, Sheffield, 
ham, Glasgow, Bellast, Cardiff, Bristol and Southampton. 


1937-8 Vernon-Harcourt 


subsequently repeated at Birming- 


the order of about 20-ft., and the flow extends inwards as fa1 
as Teddington, a distance of nearly 70 miles from the Nore. It 
would extend even further but for the intervention of th 
Teddington Lock and Weir. The maximum tidal range of the 
Mersey at springs is nearly 30-ft., and it has an inward flow for 
about 46 miles. In the Bristol Channel, the 
sion to a height of about 40-ft. The is under tidal influence 
for a distance of 90 miles and the Scheldt for a little over 

hundred miles. In one of the world’s greatest rivers, th: 
Yangtse-kiang, the tidal rise is discernible in the winter as fa1 


tide rises on occa 
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Currents at entrance of Gironde Estuary. 


as Tatung (375 miles from the entrance), though reversals of 
current rarely occur above Chinkiang (200 miles up the river). 
The effect of the tides on the flow of water in estuaries is, 
therefore, of fundamental importance. At a high spring tide, 


the flow into the Mersey is no less than 710 million cu. yds., 
say 550 million tons, whilst into the Scheldt where there is a 
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Estuary Channels and Embankments—continued 


much more moderate range, it is 475 million cu. yds., or 366 
million tons. The total flood wave entering the mouth of the 
Yangtse-kiang on a spring tide is computed at 300 thousand 
million cu. ft. 

Having briefly outlined our purview, we may now proceed 
to consider the physical features of estuaries and the engineet 
ng treatment appropriate to their amelioration, the main objects 


of which are firstly, the regulation and improvement of | the 


avigable channel, and secondly, the protection of adjacent low 
lying lands from tidal inundation. 
From the point of view of navigation, defects may arise from 
hree causes: 
(1) A shifting, unstable channel. 
(2) A shallow bed, with inadequate depth of water. 
(3) A bar. 
We will proceed to discuss them in that order. 
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DIAGRAM SHOWING POSITIONS OF NAVIGABLE CHANNEL 1936. 

















able demonstration of this fact in the estuary of the Mersey in 
February, 1895, on the occasion of an extraordinaril severe 
frost, which lasted for som«e weeks The river was frozen ove! 


in places, and when the thaw came 1 great and impressive 
procession of huge ice floes was set in motion, moving inwards 
with the tide along the right bank and outwards with the stream 
on the left. There is, furthermore, the consideration that owing 
to the higher sper ific gravity of sea water, the lighter rive! 


water may flow for some distance in a contrary direction over! 
the surface of the heavier salt water [here are other irregu 
larities due to wind action, to the occurrence of storms and to 
the effect of a heavy rainfall on the upply of water from 
inland. These numerous factors all tend to render the estuary 
a region of unstable channels, intersected by banks nd 
shallows To such an extent is this conflict of routes in 
evidence that a prominent feature of some estuaries the 
existence of what are termed blind channels that is to say 
deep depressions in the bed extending for some distanct nd 
terminating abruptly in a shoal or ridge Ihe Sloyne in the 
River Mersey is a notable exampl others are the Bog Hole 
off Southport in the estuary of the Ribble, Mostyn Deep at the 
entrance of the Dee, and the Great Nore Channel at the mouth 
of the Thames Even the navigable channel itself, called the 

thalweg ’’ by foreign engineers S le p ol S ‘ ot 
depressions and ridges or shoals, the latter of which happen to 
be lower than any adjacent parts of the bed These shoals, o1 
ground sills, as they are metimes termed, « ir at inflexion 
points in the normally sinuous course of the river, that i vhere 
there is reversal of the curvatur [They are in places suff 
ciently elevated to constitute bstt on t me 


] 1] ; + + + 
accordingly Call tor treatmel 








Scare be found, for ex mpl in the course of the Scheldt bel the 
ee eee : 3 Aiea Port of Antwerp. The sills fluctuate in height, but by regula 
; attention they are kept within the limits required by na‘ tiol 
Variations in Ship Channel in the Humber. Also. from time to time. they advance and recede 
. Unless checked, then, | rtif meal the nav ( 
UNSTABLE CHANNELS . eo fess A 
channel of an estuary | tendel I ( nge 
As regards (1), the estuary Is essentially affected by the tact direction in accordance with the tir forces { 
hat the flow of water is never for more than a few hours at a_ jg strikingly illustrated by the variations in the ship chann 
me moving in the same direction. Twice, at least, in the the Humber during the vear 1936 en hetween the months of 
1ajority of cases, within a period of about 25 hours, the natural February and December, the channel moved twice from. the 
outward flow of the river is held up and reversed by the great South to the North side of estuarv and back C 
olume of sea-water which moves inland with a force and larly. in the Mersey. the channel tin ndles 
elocity sufficient to overcome the fresh water discharge Chen changes. Between Hale Head and Garston. the estuat aang 
fter a brief interval, the outward direction of flow is resumed miles in width nd on more than ot cpnelns tie i 
vith an augmented volume, due to the addition of the upland — within a period of several mont rifted right acr ie 
vater. This oscillating movement is extremely variable, not full width from the Lancashire e to the Cheshire de 
nly in duration and amount, but also in regard to the cours back again There \ notal thy Great Fret f 1873 
iken. The main body does not by any means _ necessaril\ when the roving stream erod rss er Hes 
low the same route for ingress as for egress, nor does it bank. that it recked the | e tront f Ellesmere Port 
lentify itself with that of the fresh water discharge, nor again the Cheshire I 1 fte { osite 
loes it confine itself, especially near the mouth, to any particulat The chart be e of ! 
art of the bed. The currents in and out of the Gironde Estuary the navigabk el be en 1901 1929. ] me te 
re shown on p. 202. There are times when the tidal flow to drift | been experi é [ f ‘ RR 
lay be moving inwards on one side of the estuary while the where between 1917 nd 1933. the eel vate! nme bye 
iver flow is moving outwards on the other I recall remark the extremity of the trainir vol ; ‘ froy centr 
— — sinineieaitieiantcniiilicamami aaa = 
| M.D.H.B 
Ly 
| t N 2 € orn 19 ) - > a 
ie 
MERSEY BASIN 
eS / 
\ “~~ f 
\ < 
‘ > } 
; \ j 
\ ‘ > 
% y ~ SS y 
JN = AZ - ~ 
. a He 
; - SF SNS 
\ \ ‘\ — — di % SNS ~ 4 
~ - ‘ Sa ® > } 
~ ~~ - 
ASTHA ly WY —— —— f 5 _ \ 
223 - d r . 
é Se fA . . 
way oe = 
| Aa = ~~ pa ~ 
| Ss . | 
é | 
| ~~ S = a r 5 | 
SY 8 A Ss 1 ~ | 
< a | 
’ | 
S ) 
| 
SS ‘ = 
‘ a 
Me - - 








Positions of Navigable Channel in Inner Mersey. 
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Revetment of Entrance 


tion northwards, subsequently swinging southwards beyond thx 
central line, then back again to the central area. 


Remedial Measures 


When we come to consider the remedial measures which can 
be adopted to deal with this roving tendency of the channel, 
obviously the first step which suggests itself is that of confining 
the ingoing and outgoing streams alike within the limits of a 
single fixed channel, so that the moving water may act as a 
concentrated scouring agent, particularly on the ebb tide, ser\ 
ing to clear the channel and keep it free from deposit of silt 
and detritus. In theory, this is sound enough, but the appli 
cation of the principle is attended by certain risks and possi 
bilities which much be carefully weighed and provided for. 

In the first place, it is essential to have a clear conception of 
the great value of the tidal water on the ebb flow. Obviously, 
the greater the volume of water admitted into the tidal com 
partment on the flood, the stronger and more effective will be 
the outgoing current on the ebb. Therefore any undue restri 
tion of the tidal compartment must adversely affect the 
scouring agency. 

Secondly, the natural and inevitable accompaniment of a 
confinement of the main flow of the, estuary within a single 
channel is the gradual silting up of the rest of the estuary. In 
the case of the Mersey, the effect of such a concentration if 
carried out, would be to change fundamentally the whole 
character of the outlet. Should the roving propensity of the 
stream be checked, many hundreds of acres of land at present 
submersible would be reclaimed, with a corresponding reduction 
of the tidal water capacity and a consequent effect on the con 
dition of the outer estuary. 

But in a number of cases it is possible to contrive a scheme 
of training works which will have the desired effect of confining 
the main stream without seriously interfering with the beneficial 
tidal influence, though the works will have to be carried out 
cautiously and with a keen watchfulness on the results. It has 
been done in this country, for instance, on the Clyde, the Tyne, 
the Tees and the Ribble, and on the Continent, notably in the 
Seine. , 

Although it is difficult on account of the variation in local 
conditions to lay down definite rules for guidance in the carry- 
ing out of estuary training works, yet it may be indicated in a 
general way that a channel should be selected for treatment 
which, without undue constraint, follows the normal trend of 
the predominant tidal flow, whether ebb or flood, and into the 


Channel to Mersey. 


same channel the river flow, should it pursue an indepet 
course, should be directed. 
In the latter event and perhaps in most cases, except whet 


exceeds the combine 


} 
t 


Ie works 


the maximum spring tide flood current 
ebb and run-off, it is desirable to commence 


head of the estuary and progress seawards. 





Sections of Training Walls in Seine. 


The walls will be given a flare, or divergence, which as regal 
the river flow, will correspond to the enlargement of the catcl 
ment area, but will also take into account flood discharges an 
the tidal influx. The ratio of divergence varies considerably 
different rivers; the larger the river the greater the divergence 
In several Western European estuaries it lies between 1 in 50 
and 1 in 100. Dr. Herbert Chatley has discussed the ratio 1 
connection with the Whangpoo and Yangtse Rivers, and state 
it mathematically in his Paper to the Institution on ‘‘ Proble1 
on the Theory of River Engineering ’’*. 


* (Selected Papers No. 71). 
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Cross Section of Ribble Training Wall 


In accordance with the normal sinuous course of rivers the 
innel should be given such curvature as the local conditions 
juire. In rivers flowing along alluvial beds, Fargue,* pub 
hing the results of his researches on the Garonne in 1909, 
jinted out that straight lines are the exception and present 
ost difficulty to navigation, while in the curves are to be found 
tter depths and more stable beds. 
Che mouth of the estuary will be trumpet-shaped, but should 
it be enlarged so abruptly as to cause too rapid contraction of 
e entrant tidal stream, lest this should give rise to the forma 
n, or the accentuation, of a tidal bore, i.e., the generation of 
wave rising several feet above normal water level and moving 
the river with considerable rapidity. 
Training Works 
The means whereby estuary channels can be stabilised and 
gulated comprise the use of groynes and the formation of 
uning walls, with or without the aid of dredging operations 
ough, in a number of cases, dredging is relied on entirely to 
untain the navigable channel. In sandy estuaries, however 
redging cannot be expected to produce any improvement of a 
rmanent nature, 
[he use of groynes in the form of timber piling or ston 
uunds, or fascine work, projecting like spurs at definite inter 
ls from the bank into the bed of a river is generally confined 
the inner sheltered reaches, where the groynes serve as a 
eful preliminary measure for the rectification of an erratic 
ream without undue repression at the outset. The effect is to 
use accretion in the intervening embayments, but  groynes 
so tend to produce local scour and eddying. Therefor 
though useful as a temporary expedient leading up to the for 
ation of works of a more complete and continuous charactet 
ey are of secondary importance, and it is not proposed to 
iscuss them at length. 
Training walls,’’ the main form of. artificial works, are, 
rictly speaking, not walls at all. In the majority of cases, 
hey are simply mounds of rubble stone deposited along the sid 
f the channel which it is desired to regulate. Sometimes the 
eposit is no more than a mere revetment, or rough surface 
itching, over the sloping sides of the channel, as in Liverpool 
vay (vide Chart p. 204). In other cases, the wall stands up to 
me height in a wedge-shaped section with a broad base. The 
embankments at the mouth of the Venetian Lagoon will serve as 
n example of such mounds. In more elaborate undertakings, 
he mound is carefully set and faced with dressed stone and 
rovided with a coping, as may be exemplified by the outer 
stuary walls of the Seine. (Vide Sections p. 204). 
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Cross Section of Training Bank with fascine mattresses. 


The deposit of the stone rubble is not unattended by difficul 
ies. Under water, it is scarcely practicable to secure accurate 


alignment, and if the floor of the estuary is at all soft or com- 


pressible, as indeed is generally the case, the rubble has a 
tendency to sink into the mud and sand, resulting in loss of 
material which has to be made good. In minor operations the 
stone is tipped overboard from punts and lighters, but deposit 
from hopper barges is the more expeditious and economical 
procedure for important undertakings. 


*La Forme du Lit des Riviéres A Fond Mobile. 


] In situations where supplies of rubble stom 
are not availabl slag mav be used, or even 
a mound of clay and gravel, provided it its 
protected from erosion on the face by ce 
ny ot stone Q)r avain especl ih\ where the 
bottom consists of quicksand neapable of 
supporting a heavy oad, the walls may bi 
constructed of tascine Work Col t | 
mattresses of brushwood met! er\ 
commonly in use in the Netherland or of 
lagegots oO! ( the ‘ el 
Lincolnshire f ‘ ’ 1 
n size seneeins ° 
tices of the 1 ( r ‘ 
wecome ‘ 
cert devret if ‘ ‘ 
settle without tracture It a seTVe 
tendency on the pat Ol 
there is on the part ot stone depe 
Mattresses were largel ied tor to! om thre ke 
ing banks at the mouth of the Port of Rotterdam Ne \\ 
wav, as it is still called, though it v opened te i 
back as 1868. Thi plat below shows the outer extremitic { the 
dykes, the interior training works of the wate { 
largely of a series of groynes, projecting f1 m bot nk ‘ 
navigabk channel has Ist Det dened To! Y%S0O tre 


(918-ft.) to 350 metres 














Depositing a fascine mattress. 


merged ends of the groynes on the southern bank, the ret 
portions being built up to mean low water level The dept 
the channel now provides a passage for shipping up to 38-1 
at high water and 33-ft. at low water Che curious f 


been communicated to me by Dr. Van Veen of the Netherlands 


Rijkswaterstaat that during the whok period of the tide there 





are strong undercurrents due to differences of salinitv, the sur 
face and undercurrents moving in opposite directior mn 
causing a residual inflow as far as Schiedam with an influx of 
sea sand amounting to million cubic metres annually 
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Training Works at entrance to Rotterdam * New Waterway. 


One very serious possibility must be taken into consideration 
prior to the adoption of a programme of training by means of 
walls. Their essential permanence, once they are constructed 
should induce prolonged reflection before embarking on schemes 


which, if they are ill-founded, may entail disastrous cons« 
quences. Such consequences have occurred in the past and have 
proved irremediable. Every care then should be taken in 
making the fullest investigation of the local conditions and in 
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The Lower Seine. 
The L S 


estimating their influence on the works proposed. In this con- 
nection the use of tidal models, for which the late 
L. F. Vernon-Harcourt, the founder of this Lecture, was an 
ardent advocate, as also a pioneer investigator, has demon- 
strated possibilities of considerable value in the indication of 











The Seine Estuary (Revised Scheme). 


general effects, and although the models necessarily involve a 
certain amount of trouble and expense, this can hardly be 
deprecated when the issues at stake are important. The 
subject of these models, however, has been very adequately 
dealt with by Professor A. H. Gibson in a preceding discourse,* 
so there is no occasion here tor further comment, especially as a 
description of the admirably equipped Waterways’ Experiment 


sO 





Station at Vicksburg, U.S.A., has recently been given in 
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Training Walls on South side of Seine Estuary. 


it is not always necessary to construct training works on both 
sides of the channel. If the main object be to protect erosion 
on the concave side of a bend, a single wall along the outer 
bank will probably suffice to confine the flow. An instance of 
this is afforded by the training wall constructed in the Rangoon 
River, and described in a Paper read before the Institution in 
1916 by Sir G. C. Buchanan.{ 


River Models.” Vernon-Harcourt Lecture,, 1935-6, 


0; Oct. 1. 


*° Tidal and 
Aug. 20; Sept. 3, 
~EProc. Vol. CCU. 


Professor 


The River Seine 


At this point we may find it useful to consider the example 
of the improvement works on the River Seine, which, as will be 
seen from the plan above, has an exceedingly tortuous coursé 
for the whole 78 miles of the distance from Rouen to the sea. 

Prior to 1848, the untrained estuary, which extended as fat 
as La Mailleraye, had a width of over a thousand yards betwee 
La Mailleraye and Villequier. It increased therefrom to a widtl 
ten times as great just above Honfleur. Over this vast area of 
bed, the channel took its sinuous and variable course with 
depth of water which never exceeded 14}-ft. at spring tides and 
dropped to 5}-ft. at neaps. 

Training works were begun in 1848, with the object of securing 
a better propagation of the tidal flow, and therewith the deepen 
ing and stabilisation of the channel. The earliest training walls 
between Villequier and Tancarville resulted in the fixation of 
the bed as far as the mouth of the Risle. Between 1867 and 
1895, local improvements were effected above La Mailleray 
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Training Walls on North side of Seine Estuary. 


Then, in 1896, work on the outer training works was resumed 
and the walls were gradually extended beyond the Risle towards 
the mouth, reaching on the North side, approximately, to the 
meridian of Gonfreville, and on the South side to that of St. 
Sauveur. This was the position in 1920, since when there has 
been a change of policy. 

The revised scheme now in hand in the estuary in consequence 
of the Act of 11th January, 1932, shown in the plan (above, 
left), is designed to increase the depth of water for shipping so 
as to give 8 metres (26}-ft.) at Neaps and 9} metres (31-ft.) at 
Spring Tides. The works comprise the creation, starting from a 
point near the confluence with the Risle, of a new South training 
wall linking up without detriment to the existing upstream rivet 
embankment. The new wall will describe a concave curve of con 
siderable radius, and will be driven through the alluvial fore 
shore so as to pass within 300 metres of the extremities of the 
jetties of the Port of Honfleur. It will be prolonged downstream 
of that port in a direction slightly to the North of the Ratier 
Bank, with an opening opposite the Villerville channel. Sections 
of the type of wall adopted for the North and South sides of the 
Estuary are given on this page. 

For the purpose of excavating the formidable mass of saltings 
between the old and ‘1ew lines of wall, the authorities of the 
Port of Rouen have just acquired a large new suction dredger, 
the ‘‘ Victor Guilloux,’’ 91 metres (298-ft. 6-in.) long overall, 
and 15 metres (50-ft.) beam, with a draught of less than 4 


metres (13-ft.), capable of working in the shallows at low water. 
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It has a hopper capacity of 1,000 cu. metres (400 cu. yds.) and 
is also equipped with a discharge pipe line extending to a dis- 
tance of 1,000 lin. metres. The pumps are operated by Diesel 
motors of 700 h.p., the vessel being capable of dredging at a 
speed of 2 knots against a current of 5 knots, and filling the 
hopper with sand in half-an-hour. 

Before the execution of these works, only vessels drawing 
less than 10-ft. were able to ascend the Seine on favourable 
tides. Even this ascent was rendered difficult and sometimes 
dangerous by the action of the Mascaret, the equivalent of the 
English Bore, or tidal wave. The ascent required a minimum 
of 4 days, the ship having to ground at low water and re-float on 

e return of the flood. 

At the present day, the Mascaret is no longer a to 

ivigation, the slight intumescence still in evidence causing no 

convenience. The available depth in the lower Seine is prac 
tically 20-ft. at every tide; at springs it reaches from 23-ft. to 
6-ft. A tanker has reached the Port of Rouen with a draught 

{ 26-ft. 4-in. Naturally, the passage of shipping is aided by 

e tide, the duration of the journey (6 to 7 hours on an aver- 

e) being slightly longer than that of the propagation of the 

le, which occupies from 5} to 6} hours. 

(To be 


menact 


continued) 








British Canal Prospects 


in Optimistic Outlook 


At the 38th Annual Dinner of the Institution of Engineers-in 
harge held on April 8th, with Mr. Asa Binns, M.Inst.C.E. 
hief Engineer of the Port of London Authority, presiding overt 


large attendance, prominence was given to the subject of 
ritish Canals and Inland Waterways, in a Toast proposed by 
rr. Brysson Cunningham and responded to by Mr. E. J 


Voolley, M.C., 
In the course 
d not share the 


Chairman of the Grand Union Canal ( ompany 
of his remarks, Dr. Cunningham said that he 
deteatist views of those who maintained fhat 
e days of canals were over and that the best thing to do with 
em was to fill them in and convert them into He 
inted out that neither in the 1909 Report of the Royal Com 
ission on Canals and Inland Waterways, nor in the 1921 Re port 
the Chamberlain Departmental Commission, nor yet again in 
e 1930 Report of the Royal Commission on Transport, was a 
essimistic view taken of the prospects of canal transport in this 


roads. 


uuntry. To quote only from the last-named Report, after an 
Imission that for reasons of past neglect there was in some 
ses little prospect of successful revival, it was stated: ‘‘Nevet 


eless, we are of opinion that certain canals still possess con 
derable value means transport, and that, properly 
tionalised and developed, they can be made to render much 
seful service to the community in the future.’’ He urged this 
ne and balanced view as justification for the Toast, which he 
rusted might be taken to connote the desirability of Govern 
lent aid in order to foster and develop British Inland Water 
In certain directions much had already been done in 
eveloping these waterways by private enterprise, and the 
Grand Union Canal Company could not be too highly com 
ended for their courage and initiative in bringing about 
malgamation of the various undertakings along the route 
etween London and the Midlands, improving and enlarging the 
vaterway at considerable outlay and making it 
example of successful administration. Quite apart, moreover, 
rom purely commercial considerations, there was in the minds 
{ far-sighted people an appreciation of the valuable service 
vhich could be rendered by canals in time of war as an alterna 
ive means of internal transport. 

In Germany, the waterways ranked in importance next after 


as a ot 


ays. 


an 


he railways, and they handled between 80 and 100 million tons 


of goods traffic annually, as compared with 11 or 12 millions in 
his country. Considerable and unfailing enterprise 
hown in developing these waterways, both by the canalisation 
ff rivers and by the construction of connecting canals. A 
1otable instance at present in hand was the Mittelland Canal, 


extending from Hanover to the waterways of the Elbe-Oder 


irea, and so linking up Ruhrort on the Rhine with Hamburg at 
he mouth of the Elbe. It would be completed in 1942, and 
vould be able to deal with craft up to 1,000 tons capacity. In 
contrast with the Lilliputian units in Great Britain, called 


monkey boats, having a load capacity of only 30 tons, the 1,000 


tons boat was being adopted as a general standard throughout 
Germany, while on certain routes even higher standards were 
eing attained. Barges of 1,350 tons traversed the Lippe Lateral 
Canal, while on the Upper Rhine, between Strasburg and Basle, 
he vessels were of 2,000 tons burden. Of the total national 
z00ds traffic, 27 per cent. was carried by water, and one-third of 
the exports sent to ports for shipment travelled in this way. 
[There was a fleet of craft aggregating over 18,000 vessels, with 
a gross capacity of 6} million tons and 750,000 h.p. 
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[The same tale was told in other countries. One of 
remarkable examples of recent canal construction 
Twente Canal in Holland, opened in 1936, It is 75 
and can take barges of 1,350 tons dead weight Belg 
present constructing the Albert Canal, which will have 
ot 163-ft. and be able to accommodate Rhine barges 
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Proposed Extension of Manila Harbour. 

The Bureau of Public Works of the Philippin 
Government has in hand a scheme tor developing thi 
accommodation at Manila \n Important feature | 
mation of the north portion ol the bay t provide 
housing schemes for the capital A sum of P2,500,000 
required for reclaiming approximately 200 Hectares 
The complet plan for the proposed North Harbout 
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Dunkirk Harbour Extension Works’ 


By L. P. 


BRICE 





UNKIRK HARBOUR is one of the principal transit 


points between England and France. Its position, 
moreover, is remarkable; seawards, its entrance 


channel opens on a bay crossed by _ international 
steamship lines, landwards, it is connected with France, 
3elgium, Germany, Switzerland, Italy, and other countries by 
a system of railway lines and canals all converging towards it. 
(See Fig. 1). 

The history of this harbour goes back as far as the very 
origins of the history of our country. The coastal district was 
occupied by the Romans, then as early as the fourth century 
B.C., it was flooded, and it was not until about the year A.D. 
800 that the district could again be inhabited. A fishing hamlet 
soon appeared at a spot on the coast where during the flooded 


period the running waters gathered. A chart of 1067 shows 
for the first time the name of “‘ Dunkerque,’’ as it is to-day 
spelt in French, while the designation of “‘ Dunkirk ’’ is more 


familiar to the English-speaking public. It will be remembered 
that ‘‘ Dun ”’ stands obviously for ‘‘ down ’’ and “ kirk ’’ will 
no doubt sound familiar to Scottish members of this audience. 
The coat-of-arms of Dunkirk have always shown a large flat 
fish. However, for centuries this town, the importance of which 
was already beyond question, had to withstand many sieges and 
bombardments. Between 1300 and 1712, the fortifications were 
rebuilt several times, owing either to destruction or to extensions 
of the harbour, which was then a typical example of the classi 
cal type of fortified harbour, namely, a girth of high walls 
around a mass of houses heaped one close to the other, with 
the quay extending outside at the foot of the wall, the moat 
being, moreover, provided for the drainage of the hinterland. 
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On the eve of the French Revolution, Dunkirk, after various 
ups and downs during the struggles between England and 
France, had become one of the greatest harbours in the world. 
The French Revolution and the Empire struck a fatal blow to 
Dunkirk—since Napoleon preferred Antwerp. 

During the course of the nineteenth century, the traffic was 
slowly but surely reorganised, and constant improvement was 
effected. 

In 1820, the number of vessels coming into or setting out from 
Dunkirk was 1,449, representing a total tonnage of 105,958 
tons. 

In 1871, 6,728 ships carrying 1,149,144 tons of goods were 
registered. In 1930, the total was five million tons of goods for 
a gross tonnage of ships of 12 million tons. 

Extension and equipment works had to be undertaken during 
the War, and it is hardly necessary to remind a_ British 
audience of the spirit of comradeship which then united Dunkirk 
sailors and the Dover patrol. The Commander of the Dover 
patrol paid a splendid tribute to the memory of the greatest 
sailor of Dunkirk, Jean Bart, when passing in front of his statue 
one day, he said: “‘ It is fortunate that Jean Bart is not in 
command of the enemy fleet as we should rarely have a night 
in our beds.”’ ' 





* Paper read belore a Joint Meeting of the Institution of Structural 
Engineers, the Institution of Civil Engineers and the British Section of 
the Société des Ingenieurs Civils de France, at the Institution of Civil 
George Street, London, S.W.1, on 1st) February, 
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1938. 


It was immediately after the War, however, that the present 
extension programme was framed. (Fig. 2). 

It was the Act of October 22nd, 1919, which laid down th 
main lines of the programme, based on the one hand on th: 
experience of the Great War (suppression of fortifications) an 
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M. Bourgeois, by which the problem of disposal of the s¢ 
called ‘‘ Wateringues ’’ waters was solved by the constructio 
of a single exhaust east of the town, that is to say, on the sid 
where the growth of increasingly important suburban borougl 
prevents any future extension of the harbour. (Fig. 3). 

The lay-out of the projected works is such that Dunkirk wi 
now have the characteristics of a harbour with 
entrance. Since the sand is normally blown from west to east 
it was imperative that the west wall should be solid, in ordet 
to present a continuous obstacle to the shifting of these sands. 

In this way the development of the west side of the harbour 
gave the town a perfect geometrical figure, logically planne« 
and free of limitations. 
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PART I. 


Nature of Extension Works 
The programme of extension works made compulsory by the 
1919 Act included: 

1.—The extension of the present eastern breakwater up to 
(—8) metres level, by means of an open work break 

water 700 metres (2,296-ft.) long. 
2.—Building of a new solid western breakwater, 750 metres 
(2,460-ft.) long, laid out at an angle of about 98° with 


the eastern breakwater and leaving an entrance of 210 
metres (689-ft.) between the ends of the two break- 
waters. 
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Dunkirk Harbour Extension Works—continued 
3.—Connecting the western breakwater with the land by The facings of the foundation block are vertical up to level 
means of a sea wall. (+1.00) when a recess is provided, above which the facings 
4.—Building a sea wall south of the new lower harbour. are tapered 1/10 up to (+2.00), level at which the solid 
5.—Building a marine lock, laid between the southern sea masonry is finished off with a convex profile of 0.15 metre 
wall of the new lower harbour, and the northern wall camber. 
of the docks including the present pier V and the [he above-mentioned recess is desi to compensate the 
projected pier V1. variations due to the sinking and to allow a strictly rectilinea 
” 6.—Building of a training jetty seaward and west of the lay-out of the upper structure 
wall. Ihe foundation block 5.75 metre ce nd clude 
h rf Building East of the lock in the lower harbour a berth facing of artificial stone, the inside is filled with concrete 
he ing Jetty. . [he upper structure is made up of reinforced concret 
a 8.—Excavating the ingress canal of the lock. trussed girders, 7 metres high, and 3.05 metres wide at the top 
- 9.—Forming up behind the sea walls and berthing jetty of | The distance between the centre lines of two girder 3.50 
the reclaimed ground, by means of excavated materials metres (Fig. 4) 
taken out of the docks. Ihe outside stanchions of the rder re tapered 1 10, the 
10.—Fitting a new berth for the ferry-boat. are connected between themselves, perpendicular to the axes of 
11. Opening a connection between the new marine lock the breakwate1 by ties nd strut nd longitudinally by herne 
and the already existing docks. vaults and cross member 
12.—Sundries, such as lighthouse, various building, et [rhe gangway is also in reinforced concrete free 
The works have included 2.75 metres, the railings in reinforced concret metre 
——TETEE fst | the principal following quan Ladders and bollard re provided fot equipme 
Coupe Type en TRAVERS | tities: At the head, the gangway 5 metre de, « ength of 14 
a =. “GR bs Excavation by compressed metres 
tr ? | air 50,000 cu. metres: exca [he eastern breakwater ar I 1931 an mplet 
+ vation in open air 250,000 cu 1934 
= : ¥ | metres; excavation unde! 
rs wmvee || / | water 900,000 cu metres rs 
a canines [i \ | dredging in sea l 400 000 cu 
» unneo Po metres filling 1,500,000 cu 
we S\-7 metres; basket work 40,000 
{LAr Sl, sq metres; stone pitching 
pou 7d 180,000 tons; concrete blocks 
Onn ay 5 35,000 cu metres sundry ae 
Bxveol d 3 concrete works 250,000 cu <t 
ry a metres steel piling 20,000 =< 
| 8 ra ~ 
ty ss De| ‘ tons es 
S ‘3 2 Phe lay-out projects) con ic 
ty ¢ $ cerning these extension works 
a * re have been prepared by th 
+h qj | Ponts et Chaussées under the 
, WwW yA CS | supervision of the chief e1 
cineer of the Dunkirk Hai 
Y 7% : | bour, M. Broquaire and _ his ; 
| assistants MM. Etienne and Fig. 7 
é | Delattre 
Phe first nine items above 2. Western Breakwater. I[he m estern. bre 
: CLL | — allotted on May 31st been built at 2,300 metre rf f 
Yj Wh 1929 to Messrs sa nrapt el old entrance channel 
I VY » 9 Bric together with the Th lay-out of th breakWatel | t t il airect ( 
, | German firms of Messrs posed to westerly current d 
° 4 . A Polensky & Zollner and Owing to the unsatisfactory nature of th round 
a Messrs ayss & F ; a Mss 
Fig. 4 -s ‘coll man, ol sit na ay Reaers ance Mi rermad samcngy “oigecics tm ene 
. ieee iis. On about 235 metres from its root, the breakwater of 
on reparations account vertical type [The foundation is formed up below lev 3 
We wish to give here a special mention of appre ation to by a solid block of concrete poured betweet tw curtail of 
ese two firms and to the perfect competence of their directors sheet piling, 6.50 metres part nd connected between then 
Mautner, Dr. Werner Ehrenfeucht and their engineer selves tra lace to place. bv other similar curtains. the 
ne ‘ CLV rom pta | \ 
es Fiederling. : constituting a row of compartments (1 5 
Che last three items were on after the other entrusted to \The foundation level varies fron 1) te 2) metres 
essrs. Sainrapt & Brice, who are now completing them The upper structure includes olid af concrete 5.70 
1.—Eastern Breakwater. The new breakwater is composed metres long, at the bottom, with fa tapered 1°10 in artit 
essentially of an open work, similar to the breakwater of thi cial stones (Fig. 6 rhe top, which is 4.50 metres wide 
Calais western breakwater, built up from level (+9) metres levelled at 9) metres and fitted seaward by 1 1.20 metre 
vel of the gangway, down to level (+2) metres, where is i wide and 1.50 metre high n inside gallery allows the acce 
serted in a solid masonry work, resting on lost caissons, sunk to the head in case of bad weather 
compressed air. Beyond the first 235 metre the breakwatet1 f the ordinar 
Che level of the foundation varies from (— 8.50) to (— 17.30) type with foundations resting o1 bed of stone pitching. Owi 
| low the level of the lowest tide, that is to sav, zero of marine to the risk of underwashing, the stone pitchins 100 to 1,200 
irt. kg.) rest on a bed of basket work 1 metre thick 
[he caissons are 6 metres wide, for those sunk down to bottoms from 1) to 8.50) metre 
13.60), 7 metres for the others. with the exception of the Stone pitchings are levelled to 1) an re rec 
end caisson which is 8.50 metres wide artificial concrete blocks, weighing 50 tor 
CouPe Troe Zone AMONT Coupe Tyee Zone Avar 
-woee 
fit oe 
o - i | = ee 4 
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) ~ siento 
Fig. 5 Fig. 6 
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Dunkirk Harbour Extension Works—continued 
























































4 
. 
r agts i 
4 tre | 
; é9) et 
Oe 
Vigest a tam 4 
2 || 
ee 
DLAM DE L’EcLuse 
| Louevese rotate 585° 
. | 
| a a 
{ j 
Fig. 9. 

The stone pitching slopes are covered with a layer 2 metres The side walls are built up of a curtain of sheet piling of the 
thick of larger pieces (1,000 to 5,000 kgs.) with a slope 2/1 caisson type, 20 metres long, driven at level (— 15m). The 
seaward and 3/2 inward. The large stone pitchings are them- bottom of the dock is at level (—7). The level of the highest 
selves covered with 50-ton blocks around the head. waters is (+7.15). 

Above the (+3) level, the upper structure is similar to the The crown wall in reinforced concrete which overhangs the 
one described above. sheet piling is levelled at (+8.15). The caisson sheet piling is 

This head has a free width of 8 metres and is 18 metres long. anchored by means of three sets of steel ties fixed upon two 

These works have been just completed, but the western hind curtains of sheet piling. 
breakwater has not yet been open to the public. The bottom of the lock is not concreted, except near both 

- heads, where cleaning sill 0.40 m. thick is connected to the 
heads at level ( 8), which sill is meant to prevent the sands 


from being dragged in the gullies. 
rhe cleaning s:il is protected against under-pressure by means 
of holes 1 m2 section, filled up with stones, thus forming relief 


valves. 
Ihe lock heads are concrete masses founded on a reinforced 
concrete gene ral culvert bottom at level ( 12.50) protected 


against undermining by a curtain of sheet piling 21 metres long 


driven at ( -28m.). 

This piling penetrates into the clay stratum laying under the 
sands and renders the system waterproof (Fig. 10). 

[he reinforced concrete culvert bottom, levelled down to 
( 8), constitutes a huge reinforced concrete beam, able to 
resist the under-pressure resulting from the eventual drainage 





of a head. 
Ihe tail head has two gate-recesses, the first where the dock 
gate is sliding; the other one, fitted up as a graving dock 











Fie. 8 includes a spare gate and can be used for the repairs. The up 
1g. 5. head has only one recess. The gates can be moved at a speed 


, oe : ois ot 0.20 m. per second. 
3.—Marine Lock. It is intended that this lock shall join the ; ps . 


new lower harbour formed by the eastern and western break- 4.—Sea Wall and Reclaimed Ground. The extension work 

waters to the upper harbour already existing and constituted of | programme included also various secondary works, such as: 

a row of tidal docks (Figs. 7 and 8). Training jetty, 218 metres (715-ft.) long, to protect ships 
This lock will also connect with the future extensions of entering the lock. 

Dunkirk Harbour, which, according to the present programme, This jetty is built up of two parallel steel piling curtains, 20 

are not to be carried out for the time being. to 25 metres long, spaced 6.50 metres, driven at level (— 15) to 


It was therefore imperative that the dimensions of this lock (—16) and tied together by 3 rows of ties, as well as by a 
should be sufficient to satisfy the requirements of the near — series of cross curtains spaced 10 metres about, from each other. 
future (Fig. 9). Berthing jetty, 345 metres (1,131.6-ft.) long, between the 

The total length is 325 metres affording an effective length lock and the old western breakwater. Built up of sheet piling 
of 280 metres (918-ft.), width 42 metres in the dock, and 40 15 metres to 28 metres long, anchored on a back curtain by 





























metres (131-ft.) at the gates. means of tiles. 
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Dunkirk Harbour Extension Works—continued 


Root of the 310 metres (1,016.8-ft.) long wharf, west of the 
training jetty, built up of steel piling from 16 to 25 metres long, 
tied as those already referred to, on a back curtain. 

Southern sea wall, between the new western breakwater and 
the lock, on a total length of 845 metres (2,771.6-ft.), limiting 
northward the reclaimed grounds. The faces have a_ gentle 
slope (3/1), they are lined with concrete slabs resting on beams 
anchored in the ground by small posts. The foot of the stone 
bedding rests at (+3) on a concrete wall protected against 
and washing by a system of steel piling 3 to 10 metres long. 

















Western sea wall connecting the western breakwater to the 
earthen dam which protects the hinterland west of Dunkirk. 
It is 446 metres (1,463-ft.) long and is built up exactly as the 
outhern sea wall. 

rhe finishing up of the reclaimed grounds limited by the 
bove described works, includes the refilling, building of roads 
pavement, etc. 

5.—Miscellaneous Works Carried out Afterwards. We have 
the main work carried out beyond: 

The foundations of the new berthing place of the Dove! 
Dunkirk ferry, these foundations consisting of “‘ azobe ’’ piles 
for the berthing place, properly speaking, and of concrete piles 
for the operating cranes, as well as the foundations themselves 
of the cranes (Fig. 11). 

















Preliminary works of the connection between the new marine 
ock and the harbour tidal basin including 

(1) Driving 270 linear metres of caisson ’’ steel piling 23 
metres long with their ties, the whole forming three walls pro 
vided for the building up of the future entrance 

(2) Tearing down sections of the inside dock wall within 
which will lead the new entrance 

(3) Building an earthen dam 1,000 metres (3,280-1t lon 
to provide for the protection of the hinterland against higl 
Waters in the harbour extension zone, not yet organised 

Sundry fitting works, the most noticeable of which is the 
lighthouse, 40 metres high, on the western breakwater head 
Chis lighthouse will carry lights for police signalisation, night 
and day. Phey will be operated from a distance and repe ited 
inside the harbour on special constructions (Fig. 12) 


(To be continued), 








Belfast Harbour Parliamentary Bill. 


The Belfast Harbour Bill, which is intended to extend the 
powers of the Belfast Harbour Board to make improvements at 
the harbour, has been given a second reading in the Northern 
Ireland Parliament. 
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Cargo-Handling Equipment at Ports 
concluded from page 200) 


it seems best to leave it to private interests to obtain and put 
such appliances into use the Port Administration only supply 
ing current, to meet their demand, at points conveniently 
arranged. 

We consider that in many French ports there is much still 
remaining to be done in the direction of rationalisation and co 


ordination ot the work on the gq la\ ind the service 1 the crane 


thus accelerating operations and in consequence reducing overtime 
working, which is always costly and inefficient 

In regard to handling goods inside the when t 
of more than one storey and especially in public ware ist 
problems arise Wh cannot rr elt to the nitiative | tre 
tenants Generally speakin t dithcult 1 itis! the 


requirements of tenants 
It was formerly 


from floor to floor by 


tare 
STOTeVS 


this enables the pper store t ‘ te ‘ f 
goods 

For cases 
dimensions suc! i 
possible to use successtu cet rt () 
the other hand, tor p 
possible to Ist 
intermittent use ind f \ fi \ 
handling, moreover 
wagons while pein 
level ff the ground 
exceptions, used for st 
congestion whicl | ~ { el I el 
building So there has beer eftort f 
construct lorry-hoists e1 
upper storeys But su lori t even if 
adequate cannot be of 
trailers which have come int 
conditions we consider that 
excessive expenditure t esl for rr f 
tonnage allowed on the roads t ty) t 
of sheds by ramps at a maximu! I nt of 9 or 10 


VI Conclusion 
from these enquirk necess 
and extensive subject of p 
following conclusions 


Phe equipment ind espe i tiie I il 
other plant in ports have by 
perfection that one \ 
evolution of sufficient magnitude t ffect matet 
of transhipping cargo tro! 


On the other hand it appt 

effort should be made t ta 1 the 
handling employed on dum] m 
capacity speed ind ou t of the er! ! chine ot 


power and efficienc) 


Che Empire | | G 
Is opence H \I | 3 
l i number ot ¢ I 
to pol ithoriti | | ( ( 
since the British Empire | t Wei 1924 lt 
ha subst 
()< Del 


}? 1 { ~ 

Pavilion na the 
special feature ’ the enti ' ‘ F ‘ , 
principal exhil 
perspecuive ol of the kK Geol VY D 
Rothesay Dock an O 
Dock \ model of the Meadowside ¢ 
is also to be show 

Another model is be provide the Mersey Di 
Harbour Board, showin; ect ol t River Mersey 
Gladstone Dock system ‘ ( the whole 
quayside equipment, together wit Sk of ameasie nnins 
the docks and proceedll to their respective Y 

The Shipbuilding Hall tructure 110-ft. lo b 50-ft 
wide, will contain a large genet ram. 35-f¢ ; 1()-{ 
showing the actual silhouettes of all ps of over 100 
register launched from British yards during 1937 

At a later date it is proposed t ive a fuller account of th 
exhibits which are of interest from port point of view ce 
report of certain papers on port subjects to be read t the 
International Engineering Congress, which is to be held at the 


Exhibition towards the end of Jun 
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German Inland Waterways and 
Harbours Developments during 1937 


(Translated from the official Report of the Reichsverkehr- 
ministerium). 


(continued from page 181) 


I1—Seaports 


The accommodation and plant erected at harbours must always 
endeavour to keep, to a certain extent, ahead of the anticipated 
requirements. Only by so doing can the harbour hope, with any 
prospect of success, to cope with the traffic and financial problems 
it will encounter, and more particularly to develop the peak 
efficiencies that are, in emergencies, called for and be prepared to 
meet the increasing stress of traffic requirements without undue 
delay. 
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that steps be taken in good time, to ensure the harbour extensions 
called for. To this end, the extensions already in progress in 
Wesermiinde were, in 1937, still further accelerated. Similarly 
the fishing harbour of Cuxhaven which on April Ist, 1937, passed 
under the administration of Prussia, underwent renovations and 
enlargements. The new undertakings in both harbours comprise 
the fitting out of the requisite docks and water channels, th 
building of quay walls, of auction and packing halls, ths 
construction of road and rail tracks and the provision of facilities 
for dispatch. The costs for the extension of the two harbours are 

provisionally, estimated at a total of roughly R.M. 15 millions, 
and the work is to be speeded up so that the harbours will be 
available for service, by the end of 1939, if possible. 


Biisum 


The Four Year Plan also stipulates that the fleets of German 
deep-sea fishing cutters shall be multiplied on a similarly generous 
scale and this renders an extension of the fishing harbour of 
Bosiim which devotes itself, preferably, to deep-sea cutter ishing, 


an urgent necessity. The undertaking was already taken in hand 
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Mattress Work in the Lower Elbe. 


Emden 
The harbour of Emden has, since the year 1931, displayed an 
extraordinary development in activity. The total turnover 
figures were: 


1931 3.022.000 tons 
1932 3.886.000 
1933 9,171,000 
1954 7.182.000 
1935 7.949.000 
1936 9 640,000 


rhe gigantic growth in traffic could be successfully dealt with 
only by epxloiting the available harbour resources to their very 
utmost, an in order to be prepared for a future increase in the 
traffic volume, a beginning was made in 1936 in extending the 
facilities and capacity of the harbour. These extensions 
comprise the enlargement of the inner harbour for the 
transter of cargo as also the laying out of the grounds for wharves, 
rail-tracks, and assorting and despatch sheds. It is intended to 
speed up the work so that the enlarged installations may be ready 
for service by the Spring of 1939 at the latest. The extensions 
and renovations will involve a total expenditure of approximately 
million Reischmarks. 


mass 


6 to 7 
Wesermiinde and Cuxhaven 
The fishing harbours of Wesermiinde and Cuxhaven have 
acquired an extraordinary importance in view of the food supply 
problems arising under the Four Years’ Plan. The increase in 
the quantities of fresh fish landed at these two harbours is 
sufficiently evidenced by the following statistics: 


Wesermiinde Cuxhaven 


1931 130 mill ke. 74 mill. kg. 
1932 128 am 72 
1933 145 on 70 
1934 146 - 64 
1935 1S2 oa sO) 
1936 227 é 107 


As the deep-sea fishing steamer fleets of Germany have recently 
multiplied beyond previous proportions and made correspond- 
ingly increased demands on the fishing harbours, it is imperative 


in the course of 1937 and wiil involve an expenditure of 
approximately 5 million Reichsmarks. In_ this 
operations, which include the construction of two harbour basins 
along with the appropriate quay surface, road and rail ways and 
dispatch sheds, the building of two harbour piers to ensure free 
ingress and egress for the cutters and the installing of protective 
dock gates, are to be accelerated so that it will be possible to put 
the enlarged harbour in commission by the end of 1939. A 
further motive instigating this extension of Bosiim fishing 
harbour is that of effectively counter-working the ever keenet 
competition arising from the Danish harbour of Esbjerg. 

In view of the somewhat formidable difficulties, 
during 1936, in the “‘ corridor ’’ traffic to and from East Prussia, 
the problem arose of how to real with those goods’ cargoes which 
during this interval, had to be conveyed by sea and to have them 
transferred, in steadily increasing volume, in the harbours of 
Marienwerder, Elbin and Stettin whenever any such 
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Construction of Lighthouse on the Pagensand (Lower Elbe). 
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German Inland Waterways and Harbours Developments—continued 


difficulties recurred. In order to guarantee 
the smooth development of this sea-traffic, 
a start was made in enlarging these harbours, 
in providing them with more extensive transfer 
plants and accessories and in equipping them 
with the requisite buildings and outfit. 


Pillau 


[he same tale has to be told of the harbour 
Pillau which, of late years, was no_ longer 
able to cope with the increase of traffic. The 
quay areas of the rear dock, where the cargo 
transfer between ship and rail was effected till 
a few years ago, had to be commandeered for 
other purposes. Furthermore, the traffic aris- 
ing from the mercantile marine and passenger 
transport of the shipping service of East 
Prussia grew by such leaps and bounds, that 
the ope rating conditions steadily became more and _ more 
strained and the enlargement of the harbour became inevitable. 
A start was made with the work in the beginning of the year. 





Sea Waterways, Island and Coast Protection 
The Kaiser-Wilhelm Canal 


In the course of the year a considerable amount of sand was 
deposited in the canal and the depth available for navigation was 
thereby lessened. So far this drawback had simply to bs 
tolerated. But the canal when widened and improved, has 
icquired such an unprecedented importance for mercantil 
shipping, the number of vessels and the volume of goods passing 
through the canal have shown so steady an increase and mort 
particularly, the number of large and deep-draught ships utilisin 
the canal has multiplied so steadily from year to year, that the 
restoration of the original ‘‘ Soll ”’ depth of 11.33 metres had to 


} 


be undertaken. This will take roughly two years to compiet 
Gieselau Canal 

Between the Eider and the Kaiser-Wilhelm Canal a new 
communicating canal of approximately 25 kilometres (18) miles 
in length and extending below Rendsburg called the Gieselau 
Canal—has been constructed and was thrown open for traffic in 
\ugust, 1937. The canal, which includes a lock of 70 metres in 
length, 93 metres wide and 3} metres deep, shortens the ship 
ping route between the Elbe and Eider harbours by about 50 kilo 
metres (31 miles). The former Rendsburg lock which previously 
served to join up the Eider with the Kaiser-Wilhelm Canal has 
been filled up, and the municipality of Rendsburg has taken 
ilvantage of this to improve its town planning amenities 
I urthermore the Ta lway SW1Ing bridge CTOSSING the old low k canal 
on the track of the main line Hamburg-Neumiinster-Flensberg 
can be removed. 


The Elbe Below Hamburg 


It is proposed that the Lower Elbe, between Hamburg and 
Cuxhaven shall be deepened to a depth of 10 metres below normal! 
weather sea levels |‘ M.Spr.N.W.”’ At two localities in the 
course of the river, namely, at the Island of Pageisand and in 
its course between the outlet of the Kaiser-Wilhelm Canal at 
Brunsbiittelkoog and _ its eastern outlet, this undertaking 
encountered, in consequence of natural changes in the river's 
course, considerable difficulties which, in spite of protracted and 
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Lighthouse on Heligolani. 





a3 
Junction of the Midland Canal with the Elbe. 
expensive dredgings, could not be overcom« Hence the Re 
since it took over the administration t the waterways in 1921 
has extended and assigned boundaries to both river stretche 
an elaborate system of control mn ns in expenditure ot 
ipproximately 35 million Reichsmark These control m«¢ 
connected with the extension have, t l intents and purpose 
been settled and have proves complet 
The Weser Below Bremen 
On July 19th, 1937, the 50th anniversary of the day on w 
Ludwig Franzius, Chief Construct Consultant of Breme 
turned the first sod tor the now tam Lower-Weser rect 
the event Was lestively comme! rated n the pres ce ol yy 
Ing. Dorpmiiller, Traft M el Ger - 
Ihe extension of the Lower Ws 
stages In the period 1887-1895, ! s adapted it to 
of 5 metres draught and du 1913-1923 
improved to accommodate ves { 7 etre dra t |] 
through Brem«e The State equent cont 
extension work 1 1925 and col et the development 
final fourth extensio n 1925 t Ww pa 
vessels ol S In tres qairau l I Dict 
finished It has rendered the ! { Bremen town acce 
for the world’s traffic undet f e ¢ 
reinstated Bremen in its positi tra centre 
also safeguardin ts tuture 
The Island of Borkum 
In 1921, the State took I the Nort S ( 
detence ot the island of Borkum at W 
sland protection control t the rr t b 
Oldenburg 
The west corner of Borkur e to vel 
Irom tempests, the inclemen¢ ( rulence of hi CCl 
have gained in intensity vith the veat ‘ tthe 1 nd prot 
tion devices as at present organised { f an encir 
rampart of dunes and a large extent of camp sheetit ure 
longer adequate More particularly there was certall 
indent in the island coast, th i bea ore 
continued advances impet lied the ve existence n tabiilt ol 
the operations and the inst latic the cdge ot the land | 
State has taken in hand the task of re-castin the tor 
dimensions of this gorgs lo this end four of the camp sheet 
already extant ve been extended ol 
2-300 metres nd further risk presun 
obviated Wit VIEW ti facil 
operations undertake for coast reclam 
and welcome evidence ol ces 
now already pcrceptible—three further bar 
cade extel Ol Vere tarted on eat: Veal 
1937 Furthermore the same veat 
attempt iccesstully made n the ere 
tion of bmarine parallel breakwatet 
two series of barricad {t approximately 1 
level of the former — barricade top 
intended to reduce still further the difficultis 
of the undertaking 
Ihe dune-protection rampart whicl fter 
withstanding the severe shocks from stor 
and tide in the utum! nd winter of 1986 
had been partially destroved, has now beet 
restored over a stretch of some 200) metre 
Moreover i more effective outline n »-outl 
line—has been given to the new breakwatet 


this form having been arrived at from obset 
vations made on the ine of attack favoured 
by the breakers 


The Baltic Province of Pomerania 


The improvement of the waterway between 


Stettin and Swinemiinde has this year been 
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German Inland Waterways and Harbours Developments—continued 




















Mattress Work in 


completed by supplementary operations for the stabilisation of 
the banks and strengthening the flushing surfaces so that 
vessels of 8 metres draught can now reach Stettin even at low 
tide. In Stettin harbour also, space has been provided for 
larger vessels to turn and reverse their routes. 

In Pomerania, the barricade system for coastal protection has 
been further developed at Kolpinsee and on the Island of 
Hiddensee. In order to reinforce the north side of the Hiddensee, 
the steep banks of which are dilapidating, a commencement has 
been made in erecting protection devices (a stone wall and 
barricades). By these precautions, it is hoped, not only to 
preserve intact the exceptionally charming landscape attractions 
of the island, but also to protect and safeguard the Dornbusch 
Lighthouse, with its alarm signals for fog and tempest and, 
finally, to protect Riigen and the important Bug peninsula. 

Special interest attaches to the improvements made in the 
channels for approaching Stralsund by 
dredging operations, as this will case the congestion in the 
eastern arrivals passing via the brick works and the swing bridge 
on the Riigen dam. The material brought up by the dredger is, 
advantageously, cleansed on the trestle support and, subse- 


vessels large-scale 

















Completed Lighthouse on the Pugensand. 


the Lower Elbe. 
quently, serves to reclaim new ground which is useful in 
protecting the approach channels for vessels. 


Baltic Province of East Prussia 


The gigantic augmentation within recent years in the traffi 
from and to East Prussia has rendered it impe rative to enlarg 
the Konigsberg sea canal to two ship width. The undertaking 
was initiated by starting, provisionally, with the stretch from 
Pillau to Peyse. The building period was, temporarily, fixed at 
four years. 


Sea Signalling 


In the department of sea signalling, the technical advances 
made have enabled progress to be realised in conferring greatet 
security on shipping during darkness and fog and an entire series 
of improvements have been effected. Thus a number of the mort 
important beacon lights on the coast were amplified by introducing 
electric, high power, incandescent lamps; wherever arc lamps for 
general utility purposes, which betray many defects 
employed for lighting, were in service, they were replaced by 
gas-filled incandescent lamps having luminous elements of a 
special construction. After replacing the last of the beacons 
still used on the German coasts which emitting an antiquated and 
readily misleading medley of signals, by a_ system of 
unambiguous flash-or-twinkle signals a desideratum long wished 
for in shipping circles has been realised. As part of the change 
over to electri ope rating of the diesel electric 
current generators have been installed in several plants, which 
function throughout the whole night without supervision and 
which, in the event of a breakdown, automatically switch over to 
a second diesel plant. 

In the department of fog signalling, a number of antiquated 
wind-and-fog-signalling plants operating with compressed air hav: 
been replaced by up-to-date electric diaphragm transmitters of 
great sound intensity. For wireless signalling as an important 
stand-by for the seafaring during fog, a transmitter for quartz 
control has been evolved and put in operation, experimentally. 

During the days July 5th to 10th, the Third Inter-State Con 
ference of Marine Signalling Directors took place in Berlin. In 
both the plenary and departmental sessions, interesting 
problems of interest, bearing on light beacons, fog 
signalling and wireless transmission, were discussed. No fewer 
than 67 technical scientific papers (27 being from Germany) were 
read dealing with various specialised subjects, and forming thé 
basis for the discussions that followed. The 
participating numbered 115 in all and represented the following 
countries: 

The Argentine, Belgium, British-India, China, Denmark, 
Germany, England, Esthonia, Finland, France, Holland, Ireland, 
Italy, Latvia, New Zealand, Norway, Scotland, Sweden, South 
basis for the discussions that followed. The delegates 
were officially welcomed on July 8th by the German and 
Prussian Minister of State for Traffic. 

After the conclusion of the discussions in Berlin, the conference 
delegates set out, the following week, on a tour of inspection of 


whe I} 


signal beacons 


general 


delegates 
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German Inland Waterways and Harbours Developments continued 





the marine signalling plants of Germany which took them via dev lopment. Coming to marine vessels, a remarkable new 
Stettin, Swinemunde, Riigen Rostock, Kiel and Hamburg to construction is presented in the fourth passenger ship for tl 
Cuxhaven. maritime service of East Prussia as also in the building of wo ct 
Vessels and Instruments breakers for the Kaiser-Wilhelm Canal and the K iris he Haff 
In the acquisition of control vessels for the State Waterway ll! three of these are still on the stocks In order to make a 
\dministrative Board, special stress was laid, as in former years further reduction in maintenance costs of the vessels and 
on the desirability of using native fuel-materials to run the ‘struments in service with the State Waterways Administrative 
vessels. Thus a great number of new tugs came into being which Board, the building yards da state | rves were enlarged and 
were equipped with suction gas generators or high-pressure steam equipped with an up-to-date set of engines, and instruments 
plants. The operating fuels employed in the suction gas plants rhe Ship Building Experimental Stat n Hamburg received 
comprised anthracite, distillation lignite coke, or wood and the several orders for research work relat ; t 
experience so far gained goes to show that this new system of vibrations and carried out a seri f experiment odel shiy 
perating is, with inland ships, economical and capable of representing State-own es | 


Port Administration in the United States 0 {unded debt and loans, are produced in most cases fi 


Report of Committee of the Americen Association of Port 


Authorities on Port Administration and Finance* m ow peta lee ta in ig lia 7: ret Sag 
plicated, and will requi idy ( 
; detailed report car b tted lowev 
[he subjects assigned to the Committee on Port Administra secured gives a general : 
on and Finance for the year, were as follows: four ports reporting 
1. Methods of Financing Port Development and Operation Nineteen of the p 
2. Survey of Port Departmental Administration and Organ a Board or Commi : arta tered 
isation. Harbours; o1 \ \ut V 
Parks and Public Pr 
Questionnaires were sent to all of the members of the Associa d one bh , 
on, and up to this time replies were received from twenty-four Pican fendi 
orts. the Mayor of 
Phe first subject, ‘‘ Methods of Financing Port Development — the cate: three are cloct 
nd Operetion,’’ was divided into four sections 1. Sources of ; 
Funds for Expenditures for Administration, Operation and Main sails 
enance, 2. Sources of Funds ior Capital Expenditures for Co1 tion—three of 1 
truction, Port Development and Major Equipment. 3. Sources Ste Gnas Bente ., ( 
f Funds for Interest Charges on Funded Debts or Loans. 4 two member gy. , 
Sources of Funds for Retirement of Funded Debts or Li County Sup 
- bodies () ‘ 
Operation and Maintenance age . soe 
From the analysis of the questionnaires returned, 1t Was found regulat | 
lat sixteen ports out of twenty-four, finance expenditures for entity 1 ine 
dministration, operation and maintenance exclusively from the members | 
evenues Cf the port. In one instance, the revenue of the port is Mavor of the city 
ifficient to pay all of the expenditures, including interest and if thre re apy ; 
inking fund charges but the revenue is paid into the general The 
fund of the political subdivision, and is reappropriated to the ne to twelve n 
ort. In three cases these expenses are paid by a combination ses, five m 
4! port revenue and general taxation; in two cases, from general f eight member 
taxation exclusively; in one case from revenue and land rentals members. Two of 
n one case from revenue, general taxation, land rentals, and oil Ihe terms of t 
ovalties; and in one case from general taxation and private sul lather strange co 
cripvions. Is One Veal 
New Works bse ademas : 
For capital expenditures for construction, port development it the pleasure of the G 
nd major equipment it was found that in ten cases out of the f the ports did not ret 
twenty-four, these expenditures are financed from a combination In sixteen of the p ‘ 
f port revenue and the proceeds of bond sales; in four cases are unpaid. In ot ; 
they are financed exclusively from the procecds of bond sales not repo 
hn two cases from general taxation; one port finances these ex In nincetes f the 
nditures from a combination of revenue, general taxation, and xecutive officer. not 
onds; one from revenue, general taxation, bonds, and the pro responsible t , 
eeds of the sale of port revenue notes; one from revenue bonds titles ranee from Genet \] , ont D > 
nd subsidies: one from revenue bonds and land rent | nd VISOI | I A \I P D P 
ne from general taxation and bonds. Five of the ports report Engineer, General Maz Or er HW 
ving received Federal grants Enginee! In four of 1 
For interest charges on funded debt or loans, the questio1 the hands of the ¢ wees p 
ures showed that in seven cases these expenditures are financed ind in the case wher : ' 
from port revenue; in nine cases from port revenue and general are divided between the Vice-( eataiee a es a 
ixation; in six cases from general taxation; and in one cast ody, and the Commissioner of Public Works of the ¢t 
from revenue and gasoline taxes. One of the twenty-four ports rhere is such a diversity an ;' 
lid not report. t departments below the ex ( 
For retirement of funded debt and loans, seven of the twenty- performed, that it impos: — ae 
ur ports reported that these payments are made exclusively account of the major departments which exist at the \ 
from the revenue of the port; eight from revenue and general ports. This would require an devas 
taxation; seven from general taxation; and one from revenue tion of the powers, duties, and functions of each department # 
nd gasoline taxes. One port did not report. each port. Generally speaking, however, the following depart 
A summary of the above information shows that the funds for ments will cover the whole field: Fina nd Accounti Pur 
xpenditures for administration, operation and maintenance, in chasing; Rentals and Real Estate: Traffic, Rates. Solicitation and 
the majority of cases, are derived exclusively from port revenue; Pyblic Relations: Legal: General Operation of Piers. Wharves 
that the funds for capital expenditures are, generally speaking, and Terminals: Operation of Railroads; and Engineering, includ 


received fiom three sources: Port revenue, bonds, and general  jng Designing. Drafting. Testing. Inspection. ¢ 
: . g gning, g ting, Inspection 
taxation; and that funds to cover interest and retirement charges Maintenance. 





— The Report Was signed by Messrs M H Gates ( hairman 
* Presented at the 26th Convention of the Association at Wilming Alex Gray, Vice Chairman; John E. Ramsey, J. Russell Wait 
ton, Delaware, U.S.A., October 13th, 1937. John McKay, and Collins B. Allen 
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Bhavnagar, India’s Newest Port’ 


By Lt.-Col. B. C. 


Stockton, California, U.S.A., Consulting Engineer to the Bhatnagar 


State, India 


The Port of Bhavnagar, lying on the eastern shore of the 
Kathiawar Peninsula on the West side of the Gulf of Cambay, 


on the West Coast of India, 
and even unique, features. 

The Gulf of Cambay, which is little known outside of India, 
is the seat of the earliest commerce of Europe with this fascina- 
ting Empire. About 1500 A.D., the Portuguese made _ their 
first visit to India, and about ten years later established their 
capital at Goa on the West Coast of the peninsula. Slowly 
the Portuguese influence moved northward up the coast and 
eventually reached the peninsula of Kathiawar. 


presents a number of interesting, 


AND HARBOUR 


ALLIN, Director and Chief Engineer of the Port of 
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The railroads from Bhavnagar and Bombay serving the 
north central portion of India join immediately north of the 
head of the Gulf of Cambay, and Bhavnagar has an advantage 
in being 139 miles nearer to this junction than is Bombay, 
thus giving it a mileage handicap over Bombay in the serving 
of a tremendous interior section of the country. 

Probably the largest factor in the delay of 
developing its port has been the peculiar condition in the 
of Cambay. 

This Gulf has a length from north to south of approximately 
100 miles. The width of the entrance is about the same, and 
inland it has a width of from twelve 


Bhavnagar in 
Gulf 


on two-thirds of the way 

to twenty miles, which width continues to the innermost limit. 
A number of rivers tributary to the Gulf have caused very 

considerable silting, so that a large portion of the interior 


section of the 
large mud flats, 
the estuary. 


Gulf has already filled up to above sea level and 
miles in extent, are spread about the centre of 
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The English, meanwhile, became interested in trading with 
India, and finally in 1609, the first British ship Hector ’ 
dropped anchor at the Port of Surat in the Gulf of Cambay 
the first British vessel to anchor at an Indian port. 

From this time henceforward for many years a very con- 
siderable trade ensued through the ports on the Gulf of Cambay, 
during which time Bombay, which was a group of seven islands 
located on the bay of that name, developed into a considerable 
harbour, due to its natural advantages. 

Bhavnagar is first mentioned as a port in the early part of 
the 18th century, and has for more than 200 years been a port 
with an interesting history behind it. 

From a political standpoint, the Port of Bhavnagar is one of 
considerable interest, in view of the fact that it is in one of the 


Native States and not in British India. Many years ago the 
State of Bhavnagar arranged a commercial treaty with the 
sritish Government whereby, for concessions granted, it was 


given the right to develop its port and collect its own customs 
revenues, which, however, according to the treaty, must be 
the same as are collected by the British ports. 


As a consequence there is a considerable difference between 
Bombay and Bhavnagar, and the competition which exists, 
for example, among American ports, where the only incentive 


in port development is the collection of port dues and_ the 
general advancement of the community, while in this case in 
India there is the customs revenue, which for the year 1930 
amounted to approximately 12 million dollars at Bhavnagar. 

When goods are imported into India through Bombay, the 
British Indian Government gets the customs revenue irrespec- 
tive of the point in India to which they are consigned, whereas 
when goods are imported into India through Bhavnagar, irres- 
pective of the point in India they reach, the State of 
Bhavnagar gets the revenue. 

*Reproduced with revision from the Bulletin of the Permanent 
International 
1937. 


Association of Navigation Congresses, No, 23, January, 


The most unusual condition present in the Gulf, however, is 
that of the tides. A tidal force which has its node in the vicinity 
of the Lacadive Islands reaches its maximum at Bhavnagar. 


This tide, which at the entrance of the Gulf reaches a height 
of probably 14-ft. at Bhavnagar, reaches a maximum of ove! 
39-ft. on spring floods and a minimum height on neap floods for 
the year 1931 of about 23-ft. 

The present Port of Bhavnagar is situated on a creek of the 
same name, approximately six miles entrance into a 
larger estuary, whence it is approximately six miles more to the 
main open Gulf. 

The creek, although silted up to above low tide in most 
sections, has the appearance of a Mississippi on high tides and 
the extreme tidal action causes a current of from 5 to 6 knots. 
The drainage area of the creek brings into it a fine silt which 
with the tidal section is moved up and down the creek in sus 
pension, the water containing at times as high as 11 per cent. 
solid matter. 

As a result of the 


above its 


deterioration of the creek the State of 
Bhavnagar has obtained reports from a number of European 
engineers during the past 25 years. Some of these people held 
the opinion that Bhavnagar should be abandoned entirely as a 
port, and others advised a dredging programme in the river in 
spite of the handicap. 

During this period, been hesitant as to 
has great 


while the State has 
the best course to pursue, the deterioration 
that vessels handling overseas cargo have stopped coming into 
the creek and have remained at anchorage in the entrance, the 
cargo being transported by lighters for a distance of from 8 to 
12 miles to the docks. 

This, accordingly, was the 


been so 


situation which confronted me 
when I was called in to advise and report in 1931, and_ it 
seemed most desirable that a solution to this difficult situation 
be obtained, making possible the continuity of service of 
Bhavnagar as a port, in view of the strategic position it holds 


and its advantages in this regard over other possible port loca- 
fact that it is the capital 


tions in the State, and also due to the 
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Bhavnagar —continued 
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Main Jetty between Road Approaches 1 and 2, 14th January, 1936. 


f the State and a commercial centre of considerable import- These tidal flats have an average elevation of 28-ft. above low 
nce tide, and due to the tidal range it was decided to construct th 
Study was given to conditions in the Gulf of Cambay, a very wharf and warehouses at an elevation of 42-ft. above low tide 
onvenient basis for this being the Royal Indian Marine Sur Boring operations were taken at a point about five miles 
eys of 1886 and 1926, furnishing a forty-year contrast. from the city and one mile inside the actual shore line, to 
The major tidal force swings into the Gulf of Cambay from determine the nature of the soil, and the result showed a sandy 
he south-west, running along the shore of the Kathiawar silt which seemed well adapted to any reasonable dredging 
’eninsula fairly close to the shore line and passing Bhavnagar programme. It was consequently decided to develop a_ port 
pproximately six miles from the entrance to the creek. through the medium of a dredged channel, dredging it to 6-ft 
It was consequently plain that the water at this location below low tide, thus giving approximately 29-ft. of water 
vould be safe from deterioration for centuries to come, and through the channel at the lowest high tide in the vear 
hat the only critical point would be the six-mile stretch—and The entrance section of this channel in the open water 
he creek. The country between the city and the shore line at required dredging for a short distance of approximately 3,400-ft 
he mouth of the creek—six to eight miles distant—is comprised betore the actual bluffs of the shore were reached. This se¢ 
f level mud flats, which are covered with from 2 to 4-ft. of | tion was laid out with a width of 500-ft., the dredging being a 
vater at very high spring tides. very shallow cut, running from nothing to a maximum of 10-ft 
The tidal current flowing out of Bhavnagar Creek sets away at the shore. The channel itself inside the shore line was laid 


from the shore line diagonally, leaving a triangle of slack water out with a bottom width of 100-ft. and slopes of three on on 
etween the major tidal force of the Gulf of Cambay and the and at the interior end was laid out a turning basin to be used 
hore line. Study developed that the depth of water in this for the construction of wharves and facilities and for the turn 


riangle has not materially changed in 40 years. ing of the vessels. . 
Consequently, it seemed certain that if a port could be One side of this turning basin was designated as the initial 


ocated in the tidal flat near the open water and abandoning whart section, along which the first docks were to be con 
completely the Creek which is deteriorating, the problem would — structed, and this section was prescribed to be dredged to a 
be solved for a century or so. depth of 28-ft. below lowest tide on a 100-ft. width, in order 
: that vessels while lying at the wharf might at all times remain 
afloat, although they would enter and leave the port only at 
ims a | high tide. 

oy ee Che material obtained from the dredging provided fill for the 
; reclamation of the port area around the turning basin, a fill of 
an average of 12-ft. being required for this Extending along 
both sides of the channel and at a distance of several hundred 
feet from it were provided protection levees to bs pumped up 
without retaining levees with a minimum top width of 200-ft 
at an elevation of 6-ft. above the highest high tide 

It was naturally concluded that there would be a_ certain 
amount of silting in the turning basin, especially in the deep 
section, and also at the channel outer entrance, but in view of 
the fact that the channel entrance was in slack water which had 
not shown a tendency to fill in 40 years, and also in view of the 
fact that the tidal prism in the artificial channel and the turn 
ing basin was extremely small, it was well expected that this 
would not prove burdensome, certainly not as contrasted with 














G/. what the State had been experiencing 
ARABIAN | ‘On | (BAY OF An interesting feature was prescribed with reference to the 
redging Due to the tidal fluctuation, it was 
Ey? method of dredging. . 
SEA Y i BENGAL desirable to devise a method whereby the capital programme 
BANGALORE) could be prosecuted without the dredging plant remaining 


stranded at low tide, and consequently it was provided that the 
dredge would commence work at the shore line, and at high 
tide, and would dredge an initial narrow entrance cut into the 
bank not lower than 13-it. above minimum low tid Pro 
ceeding with this inland for a distance of some 500-ft., the 
dredge would then proceed to cut the channel with full width 
and depth, leaving the 500-ft. section as a natural dam which 
would always during the progress of the inside work assure a 
depth of 19-ft. of water in which the dredger would work, 
while at the same time, fuel barges and other auxiliary craft 


Map showing the location of the Port of Bhavnagar. could enter the channel at high tide. 
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Bhavnagar—continued 


The very unusual silting effect which pertains in this locality 
could be determined in its effect on the project only by very 
careful study with a proper hydraulic model, but these facilities 
not being immediately available, certain phases of the work were 
to a certain extent experimental, among which was the question 
of the sill. 

Mr. Moorehead, who was appointed Manager and Advisor 
of the Bhavnagor State Ports and carried out the work under 
my direction, found that with the sill at the height originally 
contemplated the silt content, which is normally 0.85, became 
much greater, and consequently interfered with the condensers 
of the dredges, and he found it desirable to lower the sill during 
the process of construction. This, with beneficial results, was 


installed in addition to ordinary bollards, which will be used 
during unusual weather conditions, and they will be placed at 
intervals of approximately 100-ft. along the face of the wharf. 
This stabilizer consists of a simple vert:cal slot running from 
the deck of the wharf down to an elevation of 10-ft. below low 
tide. They are very simple in design and are built up of steel 
plates and Z bars. The slide in the slot is constructed of plates 
to which the mooring ring is fastened, and to which the ship’s 
lines are attached. This slide is always kept 2 or 3-ft. above 
the surface of the water by light steel tanks which support it 
and which slide up likewise, attached to the slot. This keeps 
the ship’s lines automatically at the same tension and relation 
ship to the mooring, irrespective of the elevation of the water. 


























Looking East from Number 2 Road Approach, 8th February. 1936. 


accordingly done, the sill being lowered to a point where flota- 
tion of the dredging plant would have been reduced. 

It may reasonably be expected that a wharf to serve a wet 
dock having a 39-{t. range of tide would be somewhat unique, 
and as a matter of fact, the wharf rises 70-ft. from the mud 
line to the deck. The initial structure has been prescribed with 
a length of 600-ft. minimum with provisions for further exten- 
sions in the future, and is to be designed for a live load of 
300 Ibs. to the sq. ft. in addition to railway and crane Toads. 

The actual length of the wharf as determined by Mr. Moore- 
head is 882-ft. 

The existing wharf at Bhavnagar is of steel construction and 
resting on screw piles, being designed for a live load of 200 lbs. 
In the present case, screw piles were not recommended, inasmuch 
as the full weight of the structure rests upon the screws, 
whereas with friction piles the weight is taken up by the entire 
section of the pile which penetrates the ground, and the added 
height and loading desired were not considered desirable for 
screw piles. Accordingly, an open concrete pile structure was 
recommended. 

The initial shed construction consists of galvanised iron 
buildings, 80,000 sq. ft. in area, located in the rear of the 
wharf and designed for transit cargo only, the existing group of 
warehouses at the old port continuing to be used for the storage 
of goods in bond. Three approaches will connect the wharf with 
the shed, and tractors and trailers are prescribed for the hand- 
ling of cargo between the shed and the jetty, the three 
approaches making transportation over these possible in con- 
tinuous loops either when one or two ships are working 
simultaneously and thus avoiding congestion. 

One matter of concern was the mooring of the vessels sub- 
jected to a tidal variation as high as 40-ft. It is obvious 
that unless some provision were made, a gang of men would be 
required to remain on duty practically constantly adjusting the 
lines of the vessel, where the elevation varies as much as 7-ft. 
in an hour. 

Consequently, there was designed a _ contrivance called, for 
want of a better name, a Mooring Stabilizer. These will be 


The detailed surveys—topographical and railway—as well 
all the drafting work, were done by native engineers, fo1 
most part graduates of the various Indian institutions. 


The estimated cost of this initial major programm«e 


undertaken by the Bhavnagar State is slightly in excess of 
and one-half million dollars, and it is felt that on account of 
the above mentioned unique features, it will present a Very 


interesting example of modern port development in the Orient 
Interesting deviations from the tentative plan originally 
templated have been found necessary by Mr. Moorehead. The 
channel slope was figured on the 3 to 1 basis with protectiol 
levees set quite a distance in the rear to allow a berm in 
the material did not prove practical at this slope, and actual 
experience has found that the slope is approaching a 1 to 4 01 
1 to 5 angle. 


In spite of the borings which were taken for th leepel 
portion of the turning basin, clay bolders and hard 
were encountered which interfered with the driving of 
piling, and consequently, as a lack of sufficient penetration 
was obtained, a short bulkhead 5-ft. high is being placed alon 
the face of the jetty, made up of precast sections bearing against 
piling, in order to hold the toe of the slope of rip-rap which 
be filled in to a corresponding depth around th piling and 
the slope. 





The content of silt is quite heavy in the turning b 
experiments have been carried out by Mr. Moorehead 
view to ascertaining the practicability of a shore-pumping | 
with fixed pipe of 40-ft. centres for the purpose of eliminating 
at a minimum expense the major portion of the silt from t] 
deep section of the turning basin. 

A power plant has been constructed about 3} miles from th 
port for the purpose of supplying electric power, and adjacent 
thereto a water well has been sunk, and a tower 100-ft. high, 
holding 100,000 imperial gallons, has been constructed for 
obtaining the necessary storage and pressure. 

The formal opening of the new port took place in the latter 
part of 1937. 











